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SECTION A

/ SITE MANAGEMENT PLAN



INTRODUCTION

Ground water in the City of St. Louis Park, Minnesota has been contaminated by activities at a
coal-tar distillation and wood preserving plant operated from 1917 to 1972. Numerous previous studies
have identified polynuclear aromatic hydrocarbons (PAH) present in various aquifers beneath St. Louis

Park and adjacent communities.

The United States Environmental Protection Agency (EPA), the Minnesota Pollution Control
Authority (MPCA), the Minnesota Department of Health (MDH)), the City of St. Louis Park (SLP),
and Reilly Tar & Chemical Corporation (Reilly) have agreed to acceptable water quality criteria for
PAH. These criteria, as incorporated ifito the Consent Decree, include the following concentration

levels:

Advisory Drinking Water
Level Criteria
o  Sum of benzo(a)
pyrene and dibenz(a,h)
anthracene 3.0 ng/1* 5.6 ng/1
o Carcinogenic PAH 15ng/1 28 ng/1
o  Other PAH 175 ng/1 280 ng/1

*or the lowest concentration that can be quantified, whichever is greater

In conjunction with the implementation of remedial measures to limit the spread of
contaminants, a granular activated carbon (GAC) treatment system has been installed to treat water
from St. Louis Park (SLP) wells 10 and 15. Further provisions of the Remedial Action Plan (RAP) call
for long-term monitoring of the influent and effluent of the GAC treatment plant and the major
aquifers underlying the region. The general objective of the monitoring program is to identify the
distribution of PAH and/or phenolics in the ground water. The analytical data will be used to evaluate
contamination by comparing the levels of PAH and/or phenolics found in the various samples with
historical water quality data and with water quality criteria established in the Consent Decree-RAP.
The specific objectives of the sampling and analysis program, and therefore, the intended end use of
the data vary slightly for the different aquifers being monitored in accordance with the Consent
Decree-RAP.

The GAC plant monitoring is being done to assess and continuously evaluate the performance
of the treatment system. Analytical results for influent and effluent samples will be compared to the
drinking water criteria for PAH as established in the Consent Decree-RAP. Based on these



comparisons, decisions will be made on: 1) possible modifications to the treatment system (e.g.,
adding another carbon column), 2) system operations (e.g., when the carbon should be replaced), and
3) cessation of the treatment system, if desired, when sufficiently low concentrations of PAH in

influent samples are demonstrated.

The objective of sampling the four existing Mt. Simon-Hinckley Aquifer municipal drinking
water wells and any new Mt. Simon-Hinckley Aquifer municipal drinking water wells installed within
one mile of well W23, and analyzing for PAH, is to assure the continued protection of these wells from
PAH resulting from activities of Reilly at the site. The analytical data will be used to make
comparisons between the levels of PAH found in the Mt. Simon-Hinckley Aquifer, and the drinking

water criteria established m the Consent Decree-RAP.

The objective of sampling and analyzing the Ironton-Galesville Aquifer source control well
(W105) is to assess the levels of PAH in the discharge from W105 when it is pumping a monthly
averagé of 25 gallons per minute. The data will be used to compare the concentration of total PAH in
the samples to a cessation criterion of 10 micrograms per liter of total PAH established in the Consent
Decree-RAP. Also, if any new Ironton-Galesville Aquifer drinking water wells are installed within one
mile of well W23, then those wells will be sampled and analyzed for PAH to meet the objective of
assuring protection of the well from PAH resulting from the activities of Reilly at the site. The
analytical data would be used to compare the levels of PAH found in potential Ironton-Galesville
Aquifer drinking water wells to the drinking water criteria established in the Consent Decree-RAP.

The objectives of monitoring the many Prairie du Chien-Jordan Aquifer wells, including
municipal drinking water wells, private or industrial wells, and monitoring wells are to: 1) monitor the
distribution of PAH in the aquifer, thus evaluating the source and gradient control systems, and 2)
assure the continued protection of drinking water wells from PAH resulting from the activities of Reilly
at the site. The analytical data will be used to compare the levels of PAH in the Prairie du Chien-
Jordan aquifer to historical PAH data and to various criteria established in the Consent Decree-RAP
(e.g., drinking water criteria for drinking water wells, and a cessation criterion of 10 micrograms per
liter of total PAH for source control well W23). Analytical data for samples of the discharge from
gradient control well SLP4 will be compared to discharge limitations in an NPDES permit that will be
applied for at the conclusion of a Feasibility Study to determine the appropriate disposition of SLP4
discharge. Water level data will be used to evaluate ground-water flow patterns in the Prairie du
Chien-Jordan Aquifer.

The objective of monitoring St. Peter Aquifer wells is to determine the nature and extent of
PAH in the St. Peter Aquifer resulting from the activities of Reilly at the site. The analytical data will



be used to compare the levels of PAH in the St. Peter Aquifer to historical PAH data and to the
drinking water criteria established in the Consent Decree-RAP. Water level data will be used to
evaluate ground-water flow patterns in the St. Peter Aquifer.

The objectives of monitoring the Drift-Platteville Aquifer wells are to: 1) monitor the
distribution of PAH and phenolics in the aquifer, thus evaluating the source and gradient control
systems, and 2) to further define the nature and extent of PAH and phenolics in the Northern Area of
the Drift-Platteville Aquifer resulting from the activities of Reilly at the site. The analytical data will be
used to compare levels of PAH and phenolics in the Drift-Platteville Aquifer with historical water
quality data for the aquifer and with various criteria established in the Consent Decree-RAP for PAH
and phenolics. Water level data will be used to evaluate ground-water flow patterns in the Drift-
Platteville Aquifer.

This Site Management Plan outlines the scope of work to be performed in order to monitor
the ground water in the St. Louis Park, MN area in accordance with the Consent Decree - RAP related
to the Reilly Tar & Chemical Corp. N.P.L. site. Included in this plan are: 1) the identity of wells to be
monitored, 2) the schedule for ground-water monitoring, and 3) a description of the procedures that
will be used for sample collection, water level measurement, sample handling, sample analysis, and
reporting.

The time period covered by the Initial Sampling Plan is from the date of its acceptance and
approval by the agencies, to December 31, 1987. This is one year longer than the initial Plan is
required to cover as stated in the RAP (section 3). The reason for this change is that, according to the
schedule in the RAP, a Sampling Plan for 1987 would be due before comments were received on the
Initial Sampling Plan. Therefore, to avoid that situation, and to present a clear picture of ground-water
monitoring activities through the first year of monitoring, this Plan covers sampling through the 1987
calendar year. The first subsequent Sampling Plan (RAP section 3.3) will be submitted by October 31,
1987, covering the 1988 calendar year.

This Plan incorporates the requirements of RAP Sections 3.2, 3.3,43, 5.1,6.1.4, 7.3,8.1.3,
9.1.3,9.2.3,9.33, and 9.6. Some of the sampling required under RAP Section 4.3 (Monitoring the
GAC System) has already taken place prior to the Effective Date. Therefore, only the monitoring that
- will take place from the approval date of this Initial Sampling Plan through December 31, 1987 is .
included in this Plan,



SAMPLING SCHEDULE

The actual dates of ground-water monitoring are based on the timing of activities conducted
under the RAP, and these dates cannot be predicted now with certainty. For example, except for the
interim monitoring of the GAC plant, no monitoring will take place until this plan is approved.
Therefore, the proposed sampling schedule outlined in this sampling plan indicates the starting criteria
and the frequencies of sampling as outlined in the RAP to determine when the wells are sampled
(Tables 1 and 2). In general, the sampling schedule will be constructed to allow economies of scale in
the field and in the laboratory by grouping the various monitoring events described by the RAP as
much as possible. Samples will be collected within the time periods indicated on Tables 1 and 2.

Tables 1 and 2 summarize the ground-water monitoring schedule for the period through
December 1987. Table 2 includes monitoring schedules for wells that have not been built yet (e.g., five
new St. Peter Aquifer monitoring wells, RAP Section 8.1.3; six new Drift-Platteville Aquifer monitoring
wells, RAP Section 9.3.3; and three new Drift-Platteville Aquifer source and gradient control wells,
RAP Section 9.3.2) and for wells that have not been retrofitted for long-term pumping (e.g., wells W23
and W105). The monitoring of these wells will begin during the sampling period covered in this plan,
but the exact time is not certain. Subsequent progress reports, which are required under Part K of the
Consent Decree, should be relied upon to provide better information on sampling dates for these wells,

Also, all parties will be given two weeks notice in advance of routine sampling,

The sampling schedule outlined in Tables 1 and 2 represents the minimum monitoring
program that is likely to occur during the year. However, additional sampling will take place if treated
water from the GAC plant or ground-water from active municipal drinking water wells exceeds the
drinking water criteria established in the Consent Decree-RAP. This additional sampling is described
in Sections 4 and 12 of the RAP, and are reproduced in Appendix A of this Site Management Plan.

The duration of field sampling events will depend on the number and type of wells to be
sampled. For estimating purposes, it is assumed that between 10 and 20 active pumping wells (e.g.,
municipal, industrial, or gradient/source control wells), and between 4 and 8 monitoring wells can be
sampled in one day. It is a reasonable expectation that most sampling events will take place over the

better part of a week, and some sampling may be done over a longer time frame.
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TABLE 1. INITIAL SAMPLING PLAN GAC PLANT
MONITORING SCHEDULE (3

RAP Sampling Start of Sampling
Section Points Monitoring Frequency Analyges(b)
431(C) Treated Date of plan Monthly PAH(ppt)(c)
water(TRTD) approval
433 (C) Feed Date of plan Quarterly PAH(ppt)
water(FEED) approval
434 Treated Date of plan Annually Extended PAH(ppt)
water approval
434 Treated or Date of plan Annually Acid fraction
Feed water approval compounds in
EPA Test
Method 625.

This schedule does not include certain contingencies (eg. exceedance monitoring) and,
therefore, represents the minimum program that is likely to occur between the date this Plan
is approved and December 31, 1987. Sections 4 and 12 of the RAP outline the additional
sampling that will be conducted if PAH criteria are exceeded. The first samples will be
collected during the period indicated by the monitoring frequency following the date of the
start of monitoring. The location of the GAC plant is shown in Figure 1.

Lists of parameters and methods for analysis of PAH, extended PAH, and acid fraction
compounds in EPA Test Method 625 are provided in the QAPP. Field blanks will be collected
and analyzed at a frequency of one per day. Duplicate samples will be collected and analyzed
at a frequency of one per 10 samples.

ppt = parts per trillion. This signifies analysis using selected ion monitoring gas
chromatography mass spectrometry.



Source of
Water

Mt. Simon-
Hinckley
Aquifer

Ironton-
Galesville
Aquifer

Prairie
du Chien-
Jordan
Aquifer

St. Peter
Aquifer

53.2

6.14

6.2.1

73 (A)

73 (B)

73 (C)

73 (D)™

13 (E)(m)

73 (F)

813

TABLE 2. INITIAL SAMPLING PLAN GR

WATER MONITORING SCl-ll-?.DUI..E?a

Sampling(l) Start of Sampling
Points Monitoring Frequency
SLP11, SLP12, Within six Annually
SLP13, SLP17 montzlg of Effective
date
New municipal At the time Annually
wells within of installation
one mile of
well W23
W10 Start of Quarterly
w3s(®) pumping
New municipal At the time Annually
wells within of installation
one mile of
well W23
SLP4 Start of Quarterly
pumping
w23 Start of Quarterly
pumping
SLP6, SLP7 Date of plan Quarterly
or SLP9, W48 approval
AHM or MGC®>  Date of plan Semi-annually
E2, E13, H3, approval
SLP10 or SLP15, .
SLP14,SLP16, W4020)
W403,W119
SLP5, H6, E3, Date of plan Annually
E15, MTKS6, approval
W29, W4, .
w0, wa010)
W112, W32, Date of plan Quarterly
SLP8, SLP10, approval
E4, E7
SLP3, W14, Within 30 Once
W24, W33, days of
Wi122, W129 installing
W133, P116, new wells
plus 5 new
wells
SLP3 plus Within 6 Once
six of the months of
above

e

Analgeg(b)
PAH (ppt)(®)

PAH(ppt)

PAH (ppb)(D

PAH(ppt)

PAH (ppt)(h)
phenolics

PAH (ppb)
PAH (ppt)

PAH (ppt)

PAH (ppt)

No chemj
analyses éﬁl

PAH (ppt)

PAH (ppt)



Source of
Water

Drift-
Platteville
Aquifer

(a)

®)

©

(d)

(©
®

933

9.6

This schedule does not include certain contingencies (eg. exceedance monitoring) and, therefore,
represents the minimum program that is likely to occur between the date this Plan is approved and
December 31, 1987. Section 12 of the RAP outlines the additional sampling that will be conducted

TABLE 2 (continued)

Sampling®

Points

Source and
gradient
control wells
(3 wells)

W131, W136,
plus 6 new
wells

W131, W136
plus 6 new
wells

Drift: W2,W5
WI15,W11,W12,
W16, W116,
W117, W128,
W135, W136,
PB140;
Platteville:

W1, W19, W20,

W22, W115,
W120, W1i21,
w123, W130
W131, W132,
W143, plus 6
new wells

Start of
Monitoring

Start of
pumping

Within 30
days of well
installations

Within 6
months of
above

Concurrent(k)
with 9.3.3

sampling

Monitoring
Frequency

Quarterly

Once

Once

Concurrent(k)
with 9.3.3

sampling

A alﬁes(b)

PAH (ppb)
and
total phenols

Expanded
analysis

PAH(ppb)
and
total phenols

PAH (ppb)
and
total phenols

if the drinking water criteria are exceeded in samples from water supply wells. The first samples

will be collected during the period indicated by the monitoring frequency following the date of the
start of monitoring. Field blanks will be collected at a frequency of one per day, and one duplicatc

sample will be collected for every 10 samples.

Lists of parameters and descriptions of the methods for analysis of PAH, phenolics, and expanded

analyses are provided in the QAPP. Water levels will be measured each time samples are

collected for analysis, except for those wells which prove to be inaccessible for such measurements.

ppt = parts per trillion. This signifies analysis using selected ion monitoring gas chromatography

mass spectrometry.

ppb = parts per billion. This signifies analysis by EPA Method 625. If analytical results for
individual wells are below 20 micrograms per liter (20 ppb) using this method, then the part per
trillion method will be used on subsequent monitoring rounds.

Water levels in W38 will be measured each time W105 is sampled.

Water levels only (no monitoring) will be measured at these wells, except for those wells which
prove to be inaccessible for such measurements,



(2)
®
®
@
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®

(m)
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TABLE 2 (continued)

Or within 30 days of the approval date of this Plan, whichever is later.
SLP4 analytical program will be determined by the results of the Feasibility Study.
AHM = American Hardware Mutual, MGC = Minikahda Golf Course.

Wells W401, W402, and W403 may or may not be available for sampling at the same time as the
other wells on these lists. They will be sampled in conjunction with the monitoring performed in
accordance with the schedule shown, once they are available for sampling.

If the six new Drift-Platteville Aquifer monitoring wells have not been installed by the appropriate
time, then monitoring of the wells listed here will be done semi-annually for the first year following
the effective date. There will be other opportunities for concurrent sampling. If the six new Drift-
Platteville Aquifer monitoring wells are available for concurrent sampling, then the following eight
wells will be omitted from the first sampling round, due to the Regional Administrator and
Director’s request for the eight expanded analysis as shown for RAP Section 93.3: W1, W2, W22,
W116, W123, W128, W130, and PB140.

If any of the wells listed here become damaged, destroyed, or otherwise unsuitable for sampling,
alternate wells will be selected by the Project Leaders for monitoring,

Sampling points are located on the maps shown in Figures 1 through 5. Letter prefixes to well
codes are defined as follows:

w - 4-inch monitoring well

P - monitoring piezometer
PB - 2-inch monitoring well
SLP - St Louis Park supply well
E - Edina supply well

H - Hopkins supply well

MTK - Minnetonka supply well

Water level measurements will be made quarterly at these wells, except for those wells which prove
to be inaccessible for such measurements.

The six St. Peter Aquifer monitoring wells that will be monitored according to RAP Section 8.1.3
will be selected by the Project Leaders based on the results of the first monitoring round.
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Reference: MGS, Miscellaneous Map Series,
M-57, Plate 1 of 2, Bedrock Geology,
by Bruce A. Bloangren, 1985
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Identification of Wells to be Monitored

The RAP specifies the majority of wells to be monitored, but leaves the identification of 30
Drift-Platteville Aquifer wells to this Plan. Specifically, Section 9.6 of the RAP requires 30 Drift-
Platteville Aquifer monitoring wells to be sampled semi-annuaily during the first year, annually during
the second and third years, thereafter, 20 wells are to be sampled biennially. Thirty candidate Drift-
Platteville Aquifer monitoring wells have been chosen including W131, W136, the six new Drift-
Platteville Aquifer wells installed for the Northern Area Remedial Investigation, eleven other existing
Drift Aquifer monitoring wells, and eleven other Platteville Aquifer monitoring wells (Figure 4). The
22 other existing Drift-Platteville Aquifer monitoring wells selected for monitoring are as follows:

Drift Aquifer Platteville Aquifer
Monitoring Wells Monitéring Wells
W2, W5 W1, W19

W11, W12 W20, W22

W15, W16 W115, W120
w116, W117 wizl, wi23
w128, W135 W130, w132
PB140 Wi43

The objectives of monitoring ground-water in the Drift-Platteville Aquifer are to: 1) assess
changes in the extent of contamination, and 2) to evaluate the effectiveness of the source and gradient
control well systems and any other remedy implemented in the Drift-Platteville Aquifer. In order to
address the first objective, Drift-Platteville Aquifer monitoring wells that provide adequate coverage of
the area surrounding the contaminant source area were chosen. While only two upgradient or cross-
gradient wells were chosen (W1 and W2) most of the selected wells are spread out around the area

downgradient from the site and bog contaminant source areas (Figure 4).

The second objective is addressed by selecting wells that will provide both water level and
water quality data that will help assess the effectiveness of the source and gradient control well systems.
In this regard, the water quality data are judged to be more significant than the water level data,
because the purpose of these systems is to control the distribution of contaminants. Therefore, wells
outside of the hydraulic influence of a pumping well should reflect the influence of the pumping well on
water quality in the aquifer. Also, the pumping wells themselves will be monitored quarterly in
accordance with the RAP, and pumping test data will be used to determine the hydraulic influence of
the pumping wells. Therefore, the wells shown on Figure 4 are selected primarily for the water quality
samples they will provide.



GROUND-WATER SAMPLING PROCEDURES

An important distinction is made between the sampling procedures for active pumping wells
(eg. municipal wells) and for non-pumping monitoring wells. Active pumping wells are used on a
regular basis, have dedicated pumps and associated plumbing, and have sample taps for collecting
samples. Non-pumping monitoring wells may be new, or may have not been pumped for several years,
and most require pumping and associated equipment for sampling. Another distinction is that the
active pumping monitoring wells are typically located inside buildings whereas monitoring wells are

not.

With these considerations in mind, the Initial Sampling Plan has been developed so that the
ground-water monitoring program in each aquifer meets the requirements and intent of the RAP.
Ground-water monitoring will be conducted in accordance with the procedures given in the Quality
Assurance Project Plan (QAPP), and with "Procedures for Ground-Water Monitoring: .Minnesota
Pollution Control Agency Guidelines", April 1985. Well logs for existing wells that will be monitored,
which have not been presented in any other submittal, are given in Appendix A.

Water Level Measurements

Water level measurements will be made using electric tapes or weighted steel tapes. Steel
tapes will be used whenever possible because of their generally greater precision compared to electric
tapes. Water level measurements using steel tapes will be made by suspending a known length of tape
in the well so that the bottom end of the tape is below the water level. The lower portion of tape will
be coated with blue chalk that exhibits a noticeable color change when wetted. The water level
measurement will be obtained by subtracting the length of wetted tape from the total length of tape

suspended below the measuring point of each well.

If reliable water marks on chalked portions of steel tapes can not be discerned because of
water on the inside of the well casing or pump discharge pipe, then an electric tape will be used for
water level measurements. Using the electric tape, the probe at the end of the tape will be lowered
slowly in the well until contact with the water is made. Because of surface tension, readings of the
water level made when the probe enters the water will différ from reéndings made when the probe
leaves the water, thus breaking surface tension. To standardize these measurements, the second
reading will always be used (i.e., the reading made when the probe leaves the water).

Water level measurement made for the purpose of defining ground-water flow patterns in a

particular aquifer will be performed independently from ground-water sampling, as a discrete event

15



(probably lasting one or two days). The wells will be revisited for sampling, and measurements to
determine the volume of water in the well will be made at that time.

Sample Collection at Active Pumping Wells

At active pumping wells the sampling team will first determine that the wells have actually
been pumping during the period preceding sampling. This information may be derived from inspecting
flow recorders or from interviewing knowledgeable pérsons regarding the wells (water department
employees, well owners, etc.). The information will be documented in the field notes of the sampling

team.

Water level measurements will then be made, if practical. The normal operation of the well
will not be interrupted for the purpose of measuring water levels. An electric tape will be used to
measure water levels in pumping wells. Sampling will proceed by filling the required containers with
water from the sampling tap as near to the well head as possible, and before any holding tanks or
treatment is encountered. The only exception to this is the GAC plant monitoring under RAP section
4.3 which includes treated-water monitoring.

If it can not be determined that a well has been pumping at some time during the 24 hour
period preceding sampling, or if it is known the well was not pumping, then the well shall be purged
until field measurements of temperature, pH, and specific conductance have stabilized after at least
three well volumes have been removed from the well.‘ These measurements, water levels, and the

amount of water pumped will be recorded in the field notes.

Sample Collection at Non-Pumping Monitoring Well.

The vast majority of the non-pumping monitoring wells are constructed with a 4-inch diameter
well casing. One of the proposed Drift Aquifer monitoring wells is a two-inch piezometer and one of
the proposed St. Peter Aquifer monitoring wells is a 1-1/4-inch diameter piezometer. The 4-inch and
2-inch diameter wells will be purged with stainless steel submersible pumps, while the piezometer will
be purged with a peristaltic pump. The only materials that the water will come in contact with in the
submersible pumps are stainless steel and Teflon. Also, there are no lubricated surfaces within the
submersible pumps that would contaminate the samples. Tygon tubing will be used with the peristaltic
pump, and as the discharge line for the submersible pumps.

The general procedure at monitoring wells will be to first measure the water level and, for the
initial sampling round, the depth of the well. The amount of water in one well volume will then be
calculated. The submersible pump will be lowered into the well and will be maintained in a position

16



near the top of the water column to ensure proper purging of the well. During purging, measurements
of temperature, pH, and specific conductance will be miade at intervals of one well volume uatil the
values for these parameters, in three successive measurements, stabilize. Samples for chemical analysis
will then be collected according to the procedures given in the QAPP. The QAPP also identifies the
sample handling, quality control (field and trip blank schedule), and Chain of Custody procedures that
will be followed during this program.

The discharge from purging monitoring wells will be handled in accordance to the
Contingency Plan. In general, if a visable sheen can be seen on the water surface, the discharge will be

routed to the sanitary sewer. Otherwise, the storm sewer or surface water dishcarge will be used.

Non-dedicated ground-water sampling or monitoring equipment that comes in contact with
the ground water will be decontaminated between uses. The decontamination procedure includes the

following steps:

scrub in soap and water,
rinse with deionized water,
rinse with acetone,

rinse with hexane,

rinse with acetone,

rinse with deionized water, and

O 0 0 0 0o o o

air dry for 15 minutes.

Contingency Plan

THIS SECTION INTENTIONALLY LEFT BLANK
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ANALYTICAL PROGRAM

Table 1 shows the ground-water monitoring summary as prescribed in the RAP. Indicated on
the tablé are the analyses required. Expanded analyses including some priority and conventional
p;)llutants may also be required according to RAP Section 9.3.3. Details of all analytical methodology
can be found in the QAPP. Organic analyses and metals analyses will be performed at ERT’s
Concord, Massachussetts laboratory facility. The Concord laboratory is the primary laboratory and all
PAH and phenolics analyses will be performed at that location. The inorganic analyses will be
performed at ERT’s Houston, Texas laboratory facility. The laboratories have agreed to provide a
turnaround time of 28 working days from the receipt of samples to the submittal of analytical reports.
The laboratory will notify the City of St. Louis Park if it can not meet this turnaround time.

Ground-water monitoring will include two methods of PAH analyses depending upon the
anticipated PAH concentration levels. Low level (nanograms per liter or part per trillion) PAH
analyses will be performed utilizing selected ion monitoring gas chromatography mass spectrometry.
This method will be used to analyze samples from drinking water wells and from other wells for which
the RAP requires drinking water criteria to be enforced (e.g., St. Peter Aquifer monitoring wells).
Non-criteria level (micrograms per liter or part per billion) PAH analyses, using EPA Method 625, will
be performed on samples from wells that have historically contained elevated PAH concentrations
(e.g., part per million levels in wells W23 and W105), and initially on wells that are not subject to the
RAP’s requirements for meeting drinking water criteria (e.g., Drift-Platteville Aquifer monitoring
wells).

Two methods are required for PAH analyses because the low level part per trillion method is
not appropriate for samples containing in excess of approximately 20 micrograms per liter of total
PAH. Analysis of samples containing total PAH concentrations over 20 micrograms per liter, if
performed with the low level method, requires multiple dilutions and increases the risk of cross-
contamination of the samples. This decreases the reliability of the data. Not only will multiple
dilutions incréase the variability of méasurements, but critical quality control information (e.g.,
surrogate recoveries) is lost. Therefore, for samples containing greater than 20 micrograms per liter of
total PAH the analytical method that will be used is EPA Method 625 as described in the Quality
Assurance Project Plan (Section 4.6).

The EPA Method 625 analysis will be performed on one-liter samples, and will have detection
limits of 10 micrograms per liter. For wells that are tested with this non-criteria method, if the
analytical results of the first sampling indicates total PAH concentrations less than 20 micrograms per
liter, the low level method will be used to analyze samples from subsequent sampling rounds. This
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procedure will allow an evaluation of long-term PAH concentrations around the fringe of PAH
contamination in the Drift-Platteville Aquifer.

Depending on the circumstances and the actual PAH level, first-round analytical results using
the low level method that exceed 20,000 nanograms per liter of total PAH will indicate a switch to EPA
Method 625 for subsequent sampling rounds.
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REPORTING

The analytical reporting requirements of the Consent Decree and RAP are identified in Part
K of the Consent Decree, and Sections 3.4, 43.5, 12.1.1, and 12.1.2 of the RAP. Part K requires Reilly
to submit quarterly progress reports on October 10, 1986, January 10, 1987, April 10, 1987, and July 10,
1987. These progress reports will contain analytical reports as specified in Section 5.0 of the QAPP for
this Initial Sampling Plan. The analytical results for samples collected in accordance with this Initial
Sampling Plan, but after the reporting period for the July 10, 1987 progress report, will be provided in
next regularly scheduled annual progress report on March 15, 1988.

RAP Section 3.4 reqiuires the City to submit an annual report that presents the results of all
monitoring during the previous calendar year. The reports are due each March 15, beginning in 1987.
The monitoring results that will be presented in the annual reports will include all water level
measurements and chemical analyses that have not been presented in previous reports (e.g., the St.
Peter Remedial Investigation Report will present all of the data for the St. Peter Aquifer). Interpretive
maps and tables will be included in the annual reports, as specified in RAP Section 3.4(B) and (C).
Also the effectiveness of the source and gradient control well systems in the Drift-Platteville Aquifer
will be discussed in the annual report.

The reporting requirement for each aquifer, and for the GAC treatment plant, are described
below.

GAC Treatinent Plant

RAP Section 4.3.5 requires the City to submit an annual report that presents the results of all
monitoring of the GAC treatment system. Analytical results for wellhead water, feed water, and
treated water will be included in this report. The report will also describe briefly the operating
performance of the GAC plant during the previous calendar year. The GAC plant annual reports are
due each March 15th, beginning in 1987,

Mt, Simon-Hinckley Aquifer

The monitoring data for the Mt. Simon-Hinckley Aquifer will be included in the annual report
due March 15, 1988. In addition to the results of all water level measurements and chemical analyses,
the report will contain a map showing each well sampled with the concentrations of Other PAH,
Carcinogenic PAH, and the sum of benzo(a)pyrene and dibenz(a,h)anthracene labelled by the location
of each well in accordance with RAP Section 3.4(C). Since the Mt. Simon-Hinckley Aquifer wells are
monitored on an annual basis, there will be only one sampling event to report.
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Ironton-Galesville Aquifer

The monitoring data for the Ironton-Galesville Aquifer will be included in the annual report
due March 15, 1988. Since well W105 is the only well that will be sampled in this aquifer and only one
other well (W38) will be used for water level measurements, the monitoring data will be reported in
tabular form as well as in map form as requiréd by RAP Section 3.4.

Prairie du Chien-Jordan Aquifer

The monitoring data for the Prairie du Chien-Jordan Aquifer will be included in the annual
report due March 15, 1988. The results of all water level measurements and chemical analyses will be
included. For each of the quarterly measuring periods a water level contour map will be prepared with
elevations labelled at each well. For each sampling event, a map showing each well sampled with the
concentrations of Other PAH, Carcinogenic PAH, and the sum of benzo(a)pyrene and
dibenz(a,h)anthracene labelled by the location of each well will be prepared in accordance with RAP
Section 3.4(C).

St. Peter Aquifer

The monitoring data for the St. Peter Aquifer will be reported in the St. Peter Remedial
Investigation Report, in accordance with RAP Section 8.1.4. The results of all water level
measurements and chemical analyses will be included. For each measuring period in the St. Peter
Aquifer, a water level contour map will be prepared with elevations labelled at each well. For each
sampling event, a map showing each well sampled with the concentrations of Other PAH, Carcinogenic
PAH, and the sum of benzo(a)pyrene and dibenz(a,h)anthracene labelled by the location of each well
will be prepared in accordance with RAP Section 3.4(C). In the event that the St. Peter Remedial
Investigation Report is delayed beyond March 15, 1988, the monitoring data for the St. Peter Aquifer
will be included in the annual report due March 15, 1988,

Drift-Platteville Aquifer

The monitoring data for the Drift-Platteville Aquifer will be included in the annual report due
March 15, 1988, and in the Northern Area Remedial Investigation Report. The results of all water
level measurements and chemical analyses will be included in both reports. For each measuring period
in the Drift-Platteville Aquifer a water level contour map will be prepared with elevations labelled at
each well. For each sampling event, a map showing each well sampled with the concentrations of
Other PAH, Carcinogenic PAH, and the sum of benzo(a)pyrene and dibenz(a,h)anthracene labelled by
the location of each well, and a map with phenolics concentrations labelled by the location of each well
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will be prepared in accordance with RAP Section 3.4. The Drift-Platteville Aquifer monitoring data
will be included in the Northern Area Remedial Investigation Report because of its relevance to
providing a further definition of the nature and extent of contamination in the Northern Area. The
same data will be included in the annual report to support a discussion of the results with respect to the
effectiveness of the source and gradient control well systems.

RAP Sections 12.1.1 and 12,1.2 describe the re-sampling and analysis requirements in the
event that samples from active municipal drinking water wells yield analytical results.above advisory
levels or drinking water criteria. Upon receipt of written analytical reports from the laboratory, the
City will immediately notify the liegional Administrator, the Director, and the Commissioner of the
exceedance. The notification will include the analytical data report as provided by the laboratory. The

contents of these reports are discussed in detail in Section 10 of the QAPP for this Initial Sampling
Plan.
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APPENDIX A

WELL LOGS
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REPORT
Tack No
Well No..__S__
_______ Town. St. Louis Perx
Date Started oo oo Machine No.............2....Saate_ddinnasota .

Date Completed._ £u5ust 1239

Owner

Village”

Location.____E’. .the Toxier

DIAMETER OF HOLE

£an

-Total Depth of Well

above

Top of Pipe below Surface
Bottom of Pipe below Surface

No. of Ft. of Pipe in the Hole|...... .

No. of Ft. of Hole Drilled

TEST 1

FORMATION

Depth

Depth of the Hole 286

Depth to Water at Rest.... 72

Depth to Water Pumping..

Depth of Pump Pipe

Size of Cylinder.
Length of Stroke

Strokes per minute_-

Gallons per minute

Will well supply more?...._|.

Was water clear?

Was well pumping sand?...

Hours putting in Pump......

Hours Pumping.__.........

Hours taking out Pump......

Hours Consumed............ ..

STRAINER

Make

Type of Metal

Diameter O. D

Diameter 1. D

Total Length

Number

Top of Screen below Surface

No. of Ft. Exposed

Bottom of Screen below Surface

Was Str. swedged
Did Sand come thru Str

Was Str. coarse enough

Style of Fittings

All measurements taken from

Drift
Limerock
Sandrock

Red Shezle
Shele & Sfncérock

NN
[
on

~ N\
nen

[4

1/

1-From Vrezlstec'tes |
v] -

Stetic 4<' vith
Wwells #1 & #2 ru
Stztic level 631
only runnirg. o

102
15
112
15
4]

pumy. g
hnirg
wity

‘ECO£.

Ler it

102
118
250
AR

~ =

£86




- |
© - TLAYNE-WESTERN COMPANY

OF. MINNESOTA

FIELD REPORT OF COMPLETED WELL

Name of Job St. Louls Park, Mi:m. Date started 4_/17/46
Address . '

Date completed
- No. of days

NON-RESPONSIVE

LOG OF WELL

—

From| To Material From| To | ' Material
o| 3| pirt f111 {2091 [355 | Bard 1ime ]
3] 76| Sand & gravel [l355 |398 | Lime, milky cuttings
76 | 106| Platteville Lime. 398 |45 | Jordan sandstone 4
106 | 235| Soft 5t. Peter Band. W45 1455 | Jordan Sandstone & shale,
235 277| Rard Eandstone & shale |l,55 |470 - n n
277] 291| Hard lime 1470 1490 | St. Lawrence
Kind of plug in well none Static water level .
. Depth of well- - ground level to top of plug
| Opening | Length-feet | Diameter- inches Material
Screen
Inner casing 304" 18" 0.D.
Outer casing gorion 24" 0.D.
Was outer casing cemented Amount
Size of gravel used in. to in. Amount
Hours PumpeLd Yield Water Level
. Remarks
.From To gal. per min. |ft. below surface
9/18 4PM | 9/1 P 2500 32! drawdown averages 53' Length
' of airline 180! to top of bowls
L
Did well clear up yes Time to clear ___8PProX. 4 hours

' Date Driller
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REPORT
Tack No
Well No 4
— Town._. St Louls Pcrk
Date Started Machine No :...Statexinnesots
Date Completed £/7/46 Owner. Villages ..o,

———

... Total Depth of Well

DIAMETER OF HOLE aen 18"

Top of Pipe s00v Surface
Bottom of Pipe below Surface]...89110" | 304!
No. of Ft. of Pipe in the Hole
No. of Ft. of Hole Drilled

TEST 1 2 3 4 FORMATION Thidas | Depth
Depth of the Hole.. 490Q.. Dirt Fill 0 3
Depth to Water at Rest....|.72 Send & Gravel 73| 176
Depth to Water Pumping. [L25. Pletteville 53 106
Depth of Pump Pipe St. Peter soft. 19| =35
Size of Cylinder. Harcd Szncctone & Shale ez| 277
Length of Stroke..._ Herd Lime 73| E55
Strokes per minute . Lime Lilky Cuttings &E| 98
Gallons per minute 200 Joréan Sancstone 47| e¢5
Will well supply more?...... SN - Jorcen & Shele herd. 10| <55
Was Strainer in Hole? : Jorcen Senustone 18| <7C
Was water clear? . St. Lewrence xo| <480
Was well pumping sand?._|...-—-.
Hours putting in Pump..._... S E—
Hours Pumping 1:/158/E1-/.bove frox Vrelsteu'$ Recor
Hours taking out Pump.... 1:/21/51-Stetic 621,
Hours Consumed.............

STRAINER

Make
Type of Metal

Diameter O. D

Diameter 1. D

Total Length
Number

Top of Screen below Surface

No. of Ft. Exposed

Bottom of Screen below Surface

Was Str. swedged
Did Sand come thru Str

Was Str. coarse enough

Style of Fittings

All measurements taken from
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REPORT '

Tack No
Well Nn 5]
g ) Town__ St. Louls Perk
Date Started.__..5/28/47 Machine No ......Statewlnnesote
& ....Owner. l/;l/dfe/ _______

.Total Depth of Well

DIAMETER OF HOLE | s4n | gonm '
Top of Pipe %Eloo‘: SUrface .| e e e e
Bottom of Pipe below Surf; 11a! z05?
No. of Ft. of Pipe in the Hole| "
No. of Ft. of Hole Drilled.. )
TEST 1234 FORMATION | ridnm | Depth
Depth of the Hole =60 Sena & Grevel 5 5
Depth to Water at Rest.._|..87. Clay & bpoulaers 10 | 18
Depth to Water Pumping. Sznd % Gravel 838 103
Depth of Pump Pipe Coarse Gravel 6 | 109
Size of Cylinder. Lime 11 [ 120
Length of Stroke Roclc & Shale 12 | 132
Strokes per minute St. Peter 98 | ga&
Gallons per minute - Shale & ilock 55 | =85
Will well supply more?...... Shakovee Lime 122 1407
Was Strainer in Hole? Joruga sand 53 | 260
Was water clear? -~ St. Levrence £ |465
Was well pumping sand?...
Hours putting in Pump...... ST [T,
Hours Pumping.. . ----| 15 Yds. cement used.
Hours taking out Pump___._|-..——... U [ - .
Hours Consumed.. 12/15/81-2bove from Vrelgtea'p necor
1./31/51-ctatic 76! at 1400 upi
. STRAINER . lueter crew down |to BB!t.
Make
Typeof Metal. ... ... ..o
Diameter O. D
Diameter I. D
Total Length
Number

Top of Screen below Surface

No. of Ft. Exposed...

Bottom of Screen below Surface....

Was Str. swedged

Did Sand come thru Str

Was Str. coarse enough

Style of Fittings

All measurements taken from




~ " L AYNE-WESTERN COMPANY

OF MINNESOTA

FIELD REPORT OF COMPLETED WELL

Name of Job_8t. Louls Park, Minnesota Date started _.9/30/47

Address _ e : Date completed 1/19/48
No. of days 73 e

LOG OF WELL ‘

From| To Material “From To _ Material
0] 90] sand & gravel [l 480 482 | st. Lawrence
90 | 122 .4 Platteville lime - )

122 | 127] Blue shale

127] 290| St. Peter sand - soft
290 | 417| Shakopee lLime

Kind of plug in well __xone Static water level 60"~

.Depth of well-ground level to top of plug 482"

MATERIAL LEFT IN WELL

____| Opening Length - feet | Diomefer-inches  Material
Screen - _
Inner casing 303% ' 20" 0.D, welded
Outer casing 107'6" | 24" 0.D. welded
. Was outer casing cemented ____Yes Amount__24 yards
Size of gravel used in. to in. Amount__
Hours Pu;nped Yield Water Level | R - ) '}
From | To gal. per min. |ft. below surface emarks v

Test| of well appears on shother report

Did well clear up . : : Time to élear




REPORT

Tack No
Well No 6

Date Started.__¥/ OVU/ &Y

Town_ot. Louis Pcrk
Machine No............. s.....State_ Minn,

Ownmer. Vilages

e ‘ii ; ﬁﬁﬂiir 1/19/48

...................... Total Depth of Well........ Seemeen rerereeaes
DIAMETER OF HOLE o4n son - o -

Top of Pipe %tf:; Surface ... e eee e saenene e eeenaceese e eeena
Bottom of Pipe below Surfacel.. 107" 6" g03!
No. of Ft. of Pipe in the Hole
No. of Ft. of Hole Drilled

TEST 1 | 23] 4 FORMATION Tteem | Depth
Depth of the Hole 485 Sené & Gravel 90 90
Depth to Water at Rest...|..60 Platteville 321 122
Depth to Water Pumping Blue Shale 5| 127
Depth of Pump Pipe St. Peter soft. 163 290
Size of Cylinder. Shakopee Line 12 417
Length of Stroke Jorden Sandstone 62} 480
Strokes per minute St. Lewrence 2| 482
Gallons per minute
Will well supply more?......
Was Strainer in Hole?. Z4 Yds. cement used.
Was water clear?
Was well pumping sand?... 1:3/15/E1-Atove from Vresldted'p KHecor
Hours putting in Pump...... 12/21/81-8tatic 55'. Lt 1400 Gpid
Hours Pumping weter urew dovn o 81F.

Hours taking out Pump......

Hours Consumed....

STRAINER

Make _

Type of Metal

Diameter O. D

Diameter 1. D

Total Length

Number

Top of Screen below Surface

No. of Ft. Exposed

Bottom of Screen below Surface

Was Str. swedged

Did Sand come thru Str.._.

Was Str. coarse enough
Style of Fittin

All measurements taken from

. R I - W




‘@

94 YIVE - /W/\/NESO ¢ CO

fecos 2 &FT. /92.00

FIELD REPORT OF COMPLETED WELL

Name of Job____St. Louls Park _________________  Dote started _3/10/52
Addréss Date completed_51.‘2£5_2__
v/ A No. of days 4L
LOG OF WELL
From| To Moterial From| To Material
0 75 Sand gravel & Boulders (1] 380 | 420 | Good Gordon Sand,
75 | 97 ] Platville lime 420 | 430 | Find Sand & Shale
97. ] 100 | Shale 430 | 440 | Coarse Jordon Sand
100 | 210 | Saint Peter Sand. ll 440 | 446 | st. Lawrence.
210 | 260.| Shale & Sand
260 | 380 | Dolemite lime.

Kind of plug in well __none Static water level 58
Depth of well- ground level fo top of plug 446

\.n:,!'i)p_emng Length -feet | Diameter-inches Material
Screen | none~y’
Inner casing ) - 20" Welded
Outer casing go " . 240 Welded

: BESETT .
Was outer casing cemented Drove __ "%, Amount

Size of gravel used . to- in.- Amount
Inner Casing Cemented 25 sacks us 10 65. Res.dELL

Hours Pumped Yield Water Level R .
From To gal. per min. |ft. below surface emarks
.Did well clear up - 3_ = _ Time to clear

Date__5/12/5% ' . D_riller Paul W, Shuey




MaKe o e+ e e e .
Typeof Metal ___... .. ... .. .
Diameter O. D............ cocoeeeet e

Diameter 1. D..

Total Length_..............cccocoooeeo. .. .
Number..
Top of Screen below Surface

No. of Ft. Exposed .

Bottom of Screen below Surfa;ae......

Was Str. swedged
Did Sand come thru Str

Was Str. coarse enough

Style of Fittings.______.............

All measurements taken from

Above information from
Layne report and city.

) )
REPORT
Tack No..__
Well No 7
........... Town......St..Louls Park .
Date Started.coo....ooeeeeeeeiceees oo Machine No........cccooeen....c... State. Minnesota
Date Completed
NON-RESPONSIVE LL6 e
DIAMETER OF HOLE 240D 20"0D

Top of Pipe ;l:f:we SUFACE ] e e S s
Bottom of Pipe below Surface|........80% _ | 247
No. of Ft. of Pipe in the Hole| ... o] s e
No. of Ft. of Hole Drilled

TEST 1]2]3]|4 FORMATION Tidase | Depth
Depth of the Hole 40 prift 75| 75
Depth to Water at Reft.... 2 Plattville Limerock 251 100
Depth to Water Pumping St. Peter Sandrock 160 | 260
Depth of Pump Pipe Shakopee 120 aso
Caions per e gordan Sandrock 60 | ko

more?.. S .
Was Strainer in Hole?......|.......] e —... —— t. Laurence 6| kb
Was water clear? . _____... e | e | e 125 sacks of cement
Was well pumping sand?... 10 yrds. of re ady mix
Hours Pumping. ... |—. |- )] —.. _—
STRAINER AxuE




\

REPORT
Tack No
eeo a0 ve ~7
_ Town .;5)‘_40, L oed
Date Started..._......... B/ref 4 > Machine No................ ... State 2TemA ...
S 32— ner__-._.%(é/.:e rerenesesemamesereaeseee
RESPO A4 G
otal Depth of Well........... 2.
DIAMETER OF HOLE | Za&” 20”

Top of Pipe ﬁfx Surface....|...ooe e e e e
Bottom of Pipe below Surface 5
No. of Ft. of Pipe in the Holej........ Fe’ L
No. of Ft. of Hole Drilled.... 1A

TEST 1 |23 |4 FORMATION Tiaen | Depth
Depth of the Hole _ 4 D;-,/cf 75| 728
Depth to Water at Re.st.... ;’/4% e e 23| ¢7
Depth to Water Pumping_.|..c—.] oo o foneece
Depth of Pump Pipe 5”4/e 3| /oo
Size of Cylinder._____. .......
Length of Stroke 5flgi:k /io| 270
Strokes per minute 54///0 + j-'/rt/ So| 260
Gallons per minute J—
Will well supply more?...... D“/"’”’z - 5/““’/“”‘ /Zo| 3&o
Was Strainer in Hole2..._... 2, do| 2o
Was water clear?..
Was well pumping sand?...{-..—.. || . .. Frae Sosd/~ Sheke 70 | 30
Hours putting in Pump......|-cemeo foooens |ooomee oo Comrse - Jordor /0 | «#¥o
Hours Pumping.. |l e . 74 A €| sue

Hours taking out Pump...... S

Hours Consumed.............

STRAINER

Make

Type of Metal
Diameter O. D

Diameter I. D

Total Length

Number

Top of Screen below Surface

No. of Ft. Exposed
Bottom of Screen below Surface..

Was Str. swedged

Did Sand come thru Str.

Was Str. coarse enough

Style of Fittings

All measurements taken from

ﬁ/ F/op—y a/fa»?c Ig&u’f
/9K Vo, 3 = FodLd .3
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it ) DIAMETER OF HOLE

=

REPORT )

Tack No

Well No 8

ey B2 Ene Town...St.. kouls Park

Date Started 6/10/55 Machine No State. Minnesota.....
R Owner.._City

24% 0.D} 16" 0.D.

otal Depth of Well 507!

Top of Pipe;}:x/Surfam 3 3"

Bottom of Pipe below Surface] . 250%1"% 311"

No. of Ft. of Pipe in the Hole|. 293 1" 31412"

No. of Ft. of Hole Drilled 507! .
TEST 1 | 2]3]4 ~_ FORMATION Tideess | Depth
Depth of the Hole...._ 5076071507 Platform 3 3
Depth to Water at Rest... Yellow Clay, Rocks & _
Depth to Water Pumping.|.143 113 111 . Boulders 35 38
Depth of Pump Pipe —— Hard red clay & rocks 27| 65
Gallons per minute..____.... l7.50109¢.&00 ...... Brown gray clay & rocks 32 97
Will well supply more?.. Sand & gravel }’dirty) 111 108
Was Strainer in Hole? Clay, rocks & broken
Was water clear? limerock - Gravel &
Was well pumping sand?...|. broken limerock-Platteville
Hours Pumping 181 126
== —— St. Peter formation 177 303
STRAINER Yellow shale 6!
Mak Sandrock & shale 47
 axe Sandrock 63
Typeof Metal__ ... . . ... Shale 17
Diameter O. D
Diameter L. D Sandrock (Hard) 43
Total Length Shale & Sandrock 1
Nusaber £ ghagopeg limiiock (Hard) lég 3%2
ordan formation:
;” of Screen below Surface Sandrock-Med.hard &
0. of Ft. Exposed . lean 231
Bottom of Screen below Surface.. " ; i a h
Was Str. swedged ne, hard,
Did Sand come thru Str " 6ed hard : 28
Was Str. coarse enough s;:}' ard, 18
Styl_e -of Fittings " Me d.za rd,
‘All measurements taken from Grade white,coarse 4
EL 931,3¢ " Med.hard,
white,fine 10
10/25/55 Ira Vraalstad reports sand Shaly Sandrock 12 | 507°¢
content of water @ 1000 GPM -13 PPM
) 800 GPM -0.6 PPM




WELL #9

LAYNE -MINNESOTA  CO

®  FiELD REPORT OF COMPLETED WELL

Naome of Job__St. Leouls Park, Minn Date started
Address Well § 9 Date completed 6=6=56__
: No. of days
LOG OF WELL
From| To Material [From| To Material
0| 69 prift ) 345 | 380 |Shakopee Limestone

69 | 120 Platteville Limestone 38 | 473 |Joraan Sandstone _
120 | 320 | Shale and sandetone
220 |275 Shale

275 | 339 |Shakopee Limestone

339 | 345 | Red Sandstone

Kind of plug in well _Pressure Grouted Liner _ Stgtic water level 10°
. Depth of well=ground level to top of plug

MATERIAL LEFT IN WELL

? ——

Opening | Length-feet | Diometer-inches Material
Screen _
Inner casing 289" 16" Steel —
OQuter casing o 24 ' Steel
Was outer casing cemented Xds Amount_2414 Bage
Size of gravel used in. to — in. Amount
Hours Pumped Yield Water Level R "
From To gal. per min. |ft. below surface _emor s
Did well clear up . Time to clear —

Date__&-R-56 Driller _¥ayna La Fontaine




f ﬂ ”ﬂ""g" & S"”s WELL DRILLING FOR FOUR GENERATIONS
kel 6300 Industry Ave. N. W., Anoks, Minn. 56303, (612) 4276100

WELL LOG #/2

MAP CODE
Date Started - = _ 19 ”
lowuis NON-RESPONSIVE
Owner or Contractor u” of 8%, Park -
Job Location . = 29@1: and u.b ares
Lot Block Cuy 8%. louis Paxk County _Bennepin State ot Minnesota
Well: _’!‘Tpame Tool Rotary  — Psiyen Driter Kay's Woll Drilldnag G,
Cased with 16 inch __%X_PE T&C 51,"‘- F1. Tota! Depth of Well___ E Ft from grade
Feet of Open Hole _ 389 Finished in_JOXdon Bandstone . Static Water Level __ 104 Ft
Tested at %_ gallons per min Drawn down of _300 _ feet
Screen
Size__ = da, — = ™ Make - Slot or Guage -
Pump:
Qake - — - —MHP. Volts _.__Phase Type . Tank

otor Senval No ___ Pump Seridl No Drop Pipe feet
Size Capacity of pump GPM. Date Installed
Pitless Adapter: Make Offset - f1. Materal - Size _ inch

Total
Kind of Color of Started Ended Thckness
Formation Formation Depth Depth For !::uon Remarks
Sani & Orawvel ) 0 o5 ed
Clay (] 103 18 Vell dis
315 40 surfece

Platville 103 123 2 | 10)Shegn oement =

8%, Pater 2 290 165

Shakopes Dolomite 290 409 119

Joxdem 409 300 9 o




 Was Str. coarse enough....

Tack No..... .

REPORT

WellNo..._. 40 .

Town. St. Louis Park

Date Started ... cccoovvevies e e e een erecrenseenne. Machine No ; State._. Minnesota. ..
Date Completed...... .o e . e Owner City_of St..laouis Park... .
| O L S Total Depth of Well

DIAMETER OF HOLE 24v | 16w

Top of Pipe ble?o € Surface....

No. of Ft. of Pipe in the Hole
No. of Ft. of Hole Drilled..

Bottom of Pipe below SurfaceP 306 |..313

——— —— — —— —  — —

TEST 1 2 3 4 FORMATION Tidms | Depth
Depth of the Hole Drift 108
Depth to Water at Rest....[LO4 Platteville 125
Depth to Water Pumping. {200 | ......] AU St. Peter 290
Depth of Pump Pipe......... U T Shakopee/Oneota 290
Gallons per minute....... . 2000| _. .| ._. el Jordan ' 409
Will well supply more?.... St. Lawrence 500
Was Strainer in Hole?....... {......| ... | oo Jocee
Was water clear?.....__... |.... -
Was well pumping sand?..|...... _—
Hours Pumping...o.eeeo. | o] ] el

STRAINER

Make..._.... ...

Type of Metal ...
Diameter O. D..... . .
Diameter 1. D... ... ...

Total Length._....

Number

Top of Screen below Surface
No. of Ft. Exposed .

Bottom of Screen below Surfau
Was Str, swedged....

Did Sand come thru Str

Style of Fittings

All mwunm_eniu tal:_zn from




) )
Tack No...298 Green REPORT
Well No...__11
By Bergerson-Caswell Inc, Town.St.. Louls Park.
Date Started._6-13-60 Machine No StareMinnesota

NON-RESPONSIVE

.Total Depth of Well

Owner. City of St. Louis Park .. ..

1093"

DIAMETER OF HOLE o4n 16"
Top of Pipe io2Y® Surface 1 =080 e e e
Bottom of Pipe below Surface 102 880 o
No. of Ft. of Pipe in the Hole 303 870 ol e e
No. of Ft. of Hole Drilled 171 213
TEST |1 | 2|3 |4 ~ FORMATION tudes | Depth
Depth of the Hole AFL] /il Drift 101 | 101
Depth to Water at R‘?‘----r-{":‘:'-:--2-}5--L'ﬁ"- #2LPlattville Limerock 191 120
Depth to Water Pumping. |2/ | 3.2C 3101356 St. Peter Sandrock 168 | 288
g:{’l:,:s"::“:&ﬁf‘ T P u.c;‘, Shakopee-Oneota limerock |120] 408
Will well supply more?...... fh- —— _!' ....... _: g:rga::\rzggdfﬁ:erock-shal g;’ ggg
Was Strainer in Hole?...... | Z¥-.| i ).4s | M. F 'na . -ﬁ d.stick f
Was water clear®_____._.. Nt b ... | Franconia-hard, sticxy
Was well pumping sand?. ke \dor 4 - £ - green shale 153 | 683
pumping sandyr.. r=r f “== | Dresbach 272 | 955
Mng"“""""" il e ‘é.;; GaileS\llille-clean hars.il6Sl;l
STRAINER & shale 683" to 745'(62
EauClaire-hard grey shale
Make - SRR D R 745' to 805" (60'¥
Type of Metal........ T R, N— yellow shale & sandrock
Diameter O. Do . 805' to 813! (8')
Diameter I. D green shale
Total Length............ 813 to 817 (4')
Number. Sandrock & shale
Top of Screen below Surface 817 to 853 (361')
No. of Ft. Exposed Mt. Simon
Bottom of Screen below Surface...... hard sandrock and shale
Was Str. swedged 853 to 955 (102')
Did Sand come thru Str Hinckley 123 11078
Was Str. coarse enough Pinkish red sandrock somf
Style of Fittings - shale 955' to 1050'(95')
1 So )
All measurements taken fr:m platform- li‘ggg 'ct:a i‘ogga!rfge ] )R
aggg:x:.mately 12" above perm. PRped Clastic 15 [1093!
SHOT WELL_#1--50# €@ 1070°
#2--50# @ 1060°
#3--50# @ 1050"
#4--50# @ 1030'
#5--50# e 1010!
Calculated on number of bailers removed
and bajler fill--est, removed 225% Cu.Yds.
&2 after shooting & bailing & testing pumping
pulled pump and found hole filled to 1024°'
384 Bailed clean and reinstalled test pump.
12/5/60 Mailed Minn. Consv. Dept. Well log sheet jwm
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WELL RECORD

WATER PRODUCERS

SAINT PAUL, MINNESOTA

KEYS WELL DRILLING COMPANY

Date Completed___AuQuet, 1963

Owner____ 5T. LOUIS PAKR,
NON-RESPONSIVE Driller___Kamper
Well No. 1B Size J0X24x16  Total Depth 1095 Type

DRILLERS LOG

WELL MATERIALS

-0 '%_96 ' _Drift 99 "of —30 " diameter of Outer Casing
96 '+ 327 * _Platyille —160 ‘of _29 " diameter of Open Hole

127 '+ 132 _Shale (glemunod) 270  ‘of 2k ____" diameter of Inner Casing
e — — 8RR wien:
292 _'to 427 ' _Shekopea ‘Yo Mix .,rm_;ﬂsm,w {Sacks)
427 '+ 505 _* _Jordan =" " diameter Screen

905 14 550 ' _St. Leurenca .
950 40 695 ' _Franconia
695 '10.725 ' _Ironton

RECORD OF TEST PUMPING

725 ' to 245 ' _Drashach (Galesvilla)
245 '+ 832 ' Dresbach (Eau Cleirs
832 +4, 983 : Oresbach (Mt. Simon)
983 +4,1095 : _Hinckley

Static Water Level _Z'LS_ 1. from —__
%1

1&9_ GPM__gg D.D.

Hours
Hours
Hours

Hours

GPM _HZ__ D.D. :ié:
) __GPM D.D.
E%sm :gg D.D. g
GPM D.D.

Hours

ng & bailing, __

klay sandrock removed

__1B63 GPM ]57* 0.0, 11 Houss
2000 158! 2 )
1500 122'6" 13
1300 08¢ 1
1100 93¢ 1

' to ! -
PERMANENT PUMP DATA
Mig Type. Serial No
Capacity GPM TDH
Motor Make. Type.
H.P. Volts Ph. RPM
#. - _inCol. pipe in. Shaft
. in Bowls Stages________ Type
] . in suction pipe &
— #. Total Length of Pump
ft._ in.droppipe& _______No. Cable
ft. in. air line
= in. Pitless ft. bury in outlet




LAY NE - MINNESOTA CO
o FIELD REPORT OF COMPLETED WELL

Name of Job_8& > i Date started Oct. 1, 1963

NON-RESPONSIVE Date completed duly 1, 1964
No. of days

LOG OF WELL

From | To Material From| To Materigl

386' | 460'] Gordon Sand 710 | 7718'! Mt. Simen Sandstone

460' | 490 St. Lawerance ____Tre! 917'| Hit layexs of 1° to 2' thick shale

490' | 655'| Franconia {o sand formation

655' | 714'| Dresback 917° 1040 Hiokley Sandstons

714' | 770'| Hard gubber shale 1040 1045 Red Clastic Formation filled Lt

" back in agaia

Method of drilling Rig used Diam. of drill hole in.

Was outer casing cemented___________ Method . Amount cement __— _____
. Depth of well - from ground level ft. - from top of casing — ft. Static _ ft.

| Opening Length - feet Diameter -inches Material

Screen _ ,

Inner casing ) i

Outer casing

Under reamed from _ ft.10 ft. Diameter in. Method e

Size-sizes-of gravel . 1/4 by 1/2 Rock Backfill Amount_.33 yards

Well shot at ft.to ft. depth Number Size Ib. Material removed_—__yd.

Hours Pumped Yield Water Level- | Drawdown Remark

From To gal. per min. | ft.below surface feet emarks

Time to clear i Specific Capacity_____._g.p.m./ft. d.d.

Date _Jt'lly,l.l’“ Driller Gordon Hollen




REPORT

Tack No
Well No by

Town._.St. Louls Park

Date Started 8/27/64 Machine Now....... - Seate.. MiRHs
_Owner—_. City of St. Louils Park

- ) NON-RESPONSIVE & Total Depth of Well.. . 485% ...
DIAMETER OF HOLE | 3on ol 16"
. above -10! 0 0 ress. giuouted beéwe
Top of P'pezelow Surface_..|... == P .. BYO Za A -0
Bottom of Pipe below Surface 9‘* ' 273" .389 ! 161|»" gg"%‘?%g'si
No. of Ft. of Pipe in the Hole 8l !
No. of Ft. of Hole Drilled.... 159 .1137¢ 96!
TEST . | 1 |23 ]4 FORMATION Tidese | Depth
Depth of the Hole........ 85 _[489]| 489 4849 _p]_atfoi-m - - 3 3
Depth to Water at Rest...|, 80. ﬁighg 1"28% Glacial drift 91 | 94
Depth to Water Pumping Plattville limerock Y 08
geﬂth of Pum.p Pipe.._... Glenwood shale 2 101
allons per minute St. Peter sandrock 164 | 265

Will well supply more?_....|. Shakopee /Oneota limerockllO |&£537

was Strainer in ’Hole?.-..... .no.\no._. Jordan sandrock 110 &85
_ w” water clear?______.. €8, YE! Hard-med., clean-coarse
as well pumpmﬁ,sand 2. 375-410
‘ Moars Pumptng PN | Veryhhgrg - red.
10-420
- STRAINER Hard shaley
Make ) L420-440
Type of Metal__... ..ooooouoreneeee. ) | Hard-fine-tan-poor
Diameter O. D 4L 0-450
Diameter 1. D..__. eeeemeemsnneemesasen Hard-fine,white,tan,poor
Total Length__..... L 50-‘1' 75
Number. Hard, green shaly, fine
Top of Screen below Surface 47 5""’85
No. of Ft. Exposed.___., S
Bottom of Screen below Surface...... Jordan sandrock was shot| -
Was Str. swedged removed 147 cu. yds. sarndro c*.
Did Sand come thru Str
Was Str. coarse enough
Style of Fittings

All measurements taken from grade plus 3!
El. 905! plus or minus
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WELL RECORD

WRI-STATE DRILLING CO.

ST. LOUIS PARK

NON-RESPONSIVE

Deep Well No. 16

Well Designation

Total Depth 500 _ feet.

DRILLER'S LOG

0° 10 60 - _sand & gravel
60 '.jo B0 - _cglay & boldars

_80.,4 __105. coarsé sand & graval

105 « 4o __118 - _broken limestone

118 ¢ 10 128 - _platteville limestone

128 ° 10 258 St. Peter sandstone
258 ¢ 30 __294 ° d sh
._ 294 » 30 __410 - Shakopee limestone

410 - g; __495 - Jordan sandstone

495 ¢ 3o 500 - St. Laurance shgzle

- TEST PUMPING DATA
Static water level_125 ___ feet. Pumped 212,000 gpm.

with__ 238 foot level 2 P.P.M. sand at

. 1200 G.P.M,

Date completed 7/31/73

Driller__Frank Berthiaums
Well Type: i Rock
O Screen

O Gravel Packed

WELL MA'ILEHIALS
610 g, 30  in. diam. outer casing
425 st _ 24 _ in. diam. liner pipe

£ in. diam. screen

Screen type

Remarks:_ Well liner grouted in.
Jordan sandstone was developad by
blasting & air surging & bailing.

PERMANENT PUMP DATA

Mig Model L

Serial No Type.

h.p. Motor, __ V. Ph.

in. shaft

—1ft. selling in. col. pipe

Remarks:
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OFPAR FMENT OF HAALTH
WATERWELL RECORD

SINRESOTA UNQUT WELL MO,
S Sere Sumply

147459

Towaaw home f-‘:-l-_-. Rengr . ..-Tq 3. PROPLATY OWNLAZ RANL
e Y L ) [ | ]
St. Louls Park H ¢ ! City of St. Louls Perk
Dumsate snd HwweTans e Rosd Sotrrartions ov Sivevt ASdram snd { Wy of Woll Lacesien Addvan s’. m" M' m
Ath & syoming - Well #17
T T T Motch mep of well lecation | 4 WLLL DEPTH (campivied) Date of Compierne
vy —— -/’4,-—44/ /—O’\/ '.O”. " s'_&e’
NON-RESPONSIVE _0 ._MJN N '.“"_ e e =y
Bmrt Nomber (&) A LB S v P m [N Oar " m [N »wD
nHe' s meaen Dsenes P g
Lot Nomber T =
1D namentic e rors sopwry 1) tmaaarry
——1 - o 1D rvgain [ m PR Tt wmmeremt
2 FORMATION LOG coLnn M AT _thow TO I e wen o aw ( nedninany L)
'I'CASIIO .n HECHT Atowilepu. MHOLL DIAM
Drift 0 | st T -
= k Flan (990 p‘* -_._—L—.- é
Trift w/Layers of Lisegock 05’ | 115']o ] ommet vad 1.0
B .x_- w 115 n e . Peule
Shale Blve P15 | 1247] 2 w205 _» v |t
= - - - R, Wwighy M [ N JENEEN N
| St. Peter Sendstone 124 | 227'F =T —eif'_ .. 10>
Shale Red Te | 275 ™ o
e = et TGS
Shekopes Limestone R75+ | 405 * - - *
. N.od L
Jordsr: Sandstone LAOS' 465° n - - -"
. 318 B Do . 4=27-83
hale Pec & Greoh les* st 1] s 7 o

110 PUMPING LEVEL (beiow lund martace)

;__a_r[ds?one. w/Shale Layefs

o

ees*

ﬁ A sher _‘E__-n ]-m

A sher

. pw

1) WELL MLAD COMPLLY

', S‘Nds’m — 5 ' 'oqz ) ‘Hllﬂl sdapter %Mm nlhn'.' ' ICAI lemnt 12 |;‘-:
| Ned Clastlcs wezfoes [T g o 737 s bags
lﬂuul Coment D weniimire f =]
- S - ) -1 . Batwesn ol
om— " » casings
= : 1} Nessest suurtes of pownble contammatnn i’hm
——— 0 rrr 1P
el dmninted upos enmpirtion® v.-!_ | Y]
“ MRy Keys Vell
Dore
DI- aiglied
= M 1 Name
Mode Nemher " = Vol
Langth of dror ppe A copmay som
Msterisl of drop ppw i — o —
Tyre 1) Submeray 3T S Tartine S Rrpuinstrng
1Tin AT reintagd o]

10 BATLRA RLLLCONTRACTORSICERTH K ATIUN
The well wgs dedlied vader ) jusnidnhen sad the wpert b tfur 0
fhe hyst of M) hnowiedgy snd bulerd

50 8 W nnd 1 ot 3t aevdvd

Layne Finnesote Company 101

Larensre Dumsarm Nowt Liceam Yo

WIMARA: PLEVATION S0 Ro ) G DRIA o

18" casing to 475°
17" easing to 618!
12" open hols to 1,075°

!
A (Bsrvss AXE <373
w‘// ﬂltlﬂ‘-"’

WATER WELL CONTRACTOR COPY

3127 Callfornla St. NE, Mpls.

9-25-23

25-3

5174 Yom
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WESLEY. C. KEYS STANLEY W. KEYS . GEORGE K. KEYS

bty

\'\}:l«
@\
@

(Jack)

e

35
' 701
et T

LOG OF WELL
VILLAGE OF EDINA, MTNNESOTA

R ub'-l) )‘1}3

o4n x 167 Well -~ Depth 505 feet - Tater level 90 feet

9616m of 24n Pipe
316 of 16" liner grouted in with 31} cus yds of grout
115' of 12" G.W.I pipe wlotted, gravel packed

Log of Wéll:
- 70 = "REEN
0~ 2 Pipe sbove ground 370 FT‘. 70P oF Scr
2~ 96 Yellow clay (sandy)
. 96 = 112 Limejock
112 - 120 Soapstone
120 - 280 St. Peter
280 - 410 Shekopee
— 410 - 495 Jordan
495 - 505 Shale

Pumped:
<
-i&g G-?OHO - 75' D.D.
1823 g.P.M. - 70! D.D.
159 G.P.l(. - 60' D.DO
125 GOP.H. - l"s' D.Do



WELL # G

KEYS WELL DRILLING CO. - ST. PAUL, MINNESOTA

® ED,NA, Minn .

¢

"1

——— e
N\ AN

— rla Casing (‘?7')

— WL - (‘Io')

)
't

_—— I(" Liner = (315"
)

° rob‘r
Ar 9

| Dnn;& v 1951
" Rcaoan-ul w 197¢

k{ —_—

1
?r_——-(ﬂf of Plpe 305%"

‘}—-——— m" Leadar Py~ (20')

10" - STonTass STerl Screan (8

| e Fy [Tay ’rovﬂ.l

505




WESLEY C. KEYS STANLEY W. KEYS GEORGE H. KEYS
Uack) -

& . ALIER
O WATER PRODUCERS_
co
CApital 7-6639 \’\ 1 v NON-RESPONSIVE

CApital 76630 d .

C;\\d'{ \\1 LOG O+ LiLL

’ VILLAGE Of Eold, MIit:koO%A

olin x 16" Well - Depth 547 feet - Teior level 112 ft. B’ 2 /Li.
-

/ (4
140" 67 or 2in pipe X"{‘U 143

3ROV of 167 liner grouted in with 463 sexs cement in 1-1 mix

Tested: 10U0 Gt - 25 DD
' 171 G - 26' 1D
1809 GPM - &7' DD

Log of Vell:

0 - 18 Clcy
18 - 325 Sen¢ and gravel
25 - 76 Cley
76 - 132 Send
122 - 159 Limerock
159 = 162 Sosprtone
162 - 290 S=ndrock
290 - Ezl'r Senérock znd Shele
2k - 453 Shakopee
53 = HA5 Jorden
545 = FU7 Shale



JSLEY C KEYS

Telephones: 6467871
6457872

24"

1st

x 16" Well

109' - 24"
387' - 23"

——

B
Edi

Drive Pipe
Open Hols

STANLEY W. KEYS GEORGE H. KEYS

‘b" .
‘kc[!V§U

NON-RESPONSIVE

WELL NOD. 13
elmore Park

na, Minnesota

496' Deep

S.N.L.

96! 7"

429' - 16" Liner grouted in with 44 yds. of Grout

TEST

1000 G.
1500
1700
2000

P.M.
G.P.M.
G.P.M,

G.P.M

BAILED WELL

PUMP, IN 8 OUT

TEST

2ng

2000 G.P.M.
1500 G.P.M.
1000 G.P.M.

Blasted end Bailed Well for

30!

BAILED HOLE T0 BOTTOM

Pipe above
Sand

Sandy Clay
Sand

Sandy Clay
Plattville
Soapstone
5t. Peter
Shakopes
Jordan

St. Lauwren

157% Hours

87 Hours
101 Hours

22% Hours

53'10"D.D.
41'3" p.0O,
D.D.

42¥% Hours
33% Hours

L4LY Hours

ce



‘ LAYNE -MINNESOTA CO.

v
| ‘\17 FIELD REPORT OF COMPLETED WELL

NON-RESPONSIVE

Name of Job _Edina Well No. 15

Doate started

LOG OF WELL

Date completed _11/6/67
No. of days

ft.
From | To Material From| To Material
0 )1 Sand & Clay 260 265 Hard shale, blue
91 |11 Platteville rock 265 HO0O Rock, Shakopee
111 205 | St.Peter Sandstone 400 Jordan Sandstor;o-shalex sand
205 £10 | Shale & sand mix, hard ' -
210 R60 Shale & sand mix.

o Total - 92" 4" ]

Method of drillingCable tool Rig used __28L Diom of dnll hole _30__in

Was outer casing cemented__yes  Method _Pump

Amount cement_27 yds.

Depth of well - from ground level _405

MATERIAL LEFT IN

ft. -from top of casing

txxStatic 69 __ft.

WELL

Opening Length - feet | Diameter-inches Material
Screen 275'10" 20" casing 3/8"
Inner casing 92' 4" 30" casing 3/8"
Outer casing 225' 3" 24" casing 3/8"
Under reamed from ft.10 ft. Diometer n. Method
Size-sizes-of grovel : Amount
Well shot ot ft.to ft. depth Number Size ib. Material removed_—__yd
Hours Pumped | Yield Water Level- | Drawdown Remark
From | To | gol per min.| fi.below surface |  feet emarks
3PM  [10PM 1200 110" 41 Pump lot of sand & dirty water
10PM 10AM 2000 _1_35_' 69' Pumping clear now & less sand
10AM oon 1800 126! 57! Least sand at this rate,
1PM $PM 1500 117° 48' No sand & clear.
Time 10 clear_2 days Specific Capacity 1899 g p.m./ft.dd. 70’
Date_11/6/67 Driller /s/ Gordon Hollen

6 bags cement for bottom plug.




4 Vasriuvawvaa

L2y s -

A el ]

Till

.‘l":‘:l + 3y N
4 T3 .
~—es-id gray sandy silt
o 3 -1 gray silty sand
‘e MR {
w—_:‘?_ gray sandy silt
sl ioel - gray limestone
i ETY gravel
100" See——e=—tPlatteville Lime-
==l stone - gray fine-
o w’granned, iu%estone
St. Peter Sandstone
white-to-yellow
sandstone with s
some shale and
dolomite
200 '
L Ny N e |
st Prairie du Chicn
~T Shakopee Dolomijte]
“~£2 white-to-pink-to-
T orange sandy
300 dolomite
Al | 4
P BRI
T i
ye XX
"".l" et 1.7
e Nl
"N
lv",“'.q"s'.
wr A0S Oneota Dolomite
=g  pink-to-gray
i—=3  gjlty dolomite
Agt B N
400 JAY=2S Jordan Sandstone
"y |

white sandstone

'Bottom of hole

500 .-

3
-
—
1s]

‘  Minnesota Geological Survey
Minneapolis, Minnesota
Name fState
Edina #15 Minnesota
Town County Loc.
Edina Hennepin
Contractor Driller Sec.
_Layne-Minnesota 29 dbb
Drilling Dates T. N.,R. W
‘ Completed 11/6/67 117 21 °
Casing Record
Screen - 275! 10"
Inner casing 92'4"
Outer casing 225'3" R
S.W.L, G.P.M, D.D.
69 ft. 1800 70!
Remarks Elev.
895 T 5 4t
T.D.
Logged b M, G.S, No,
ggG. SY Austin 434
Explanation
of Colors
] soil
Loess, Silt on-Siltetene
C3 Drift
Sand & Gravel
Shale
] sandstone
Limestone
Dolomite
Clay

N'o, Samples
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’ £ 1‘ ‘\ ¢ ) ' File No. —
AT PR WELL LOG STATEMENT Helo. A2 T/
) &
,(( R

7/> yy
RT PROFTLY TO DIRECTOR, DIVISION OF VATERS, STATE OFFICE BLOG., ST. PAUL 1, MINN. Well “°/ g2 / 7dad

éfn-%g?’ AR /'/ g‘é o3

Ty ‘I‘%L
/%,, Vs L,

Descride Purther by Lot, Block, Kearest Hi lnu » Strut asd Ru
)/E” t ﬂﬂﬂk 4 ‘ ' ou::)ﬁ/
i .
Drilled for: _ 1121 3 ‘L‘i S;-' 4. Z&xller
. ) ~NJ e P
Address i i Address //7—2/'/745£ d_z
. . . /

o Elevr Q15 %
Ve .8 _ REPORT OF rum_ PUMPING TEST

Date of Tes TO’L{"'\\

locate Well on

Cousty

LDit:e of Completion

Site.
I'lpl.ud, Valley, :lls!dc. Btc.
Dug, Drivea, Bored, Drll.l.cd -2 : B -, 7% ISl A
Drill Nig Used Fe. f‘““ et 3
111 Rig Use 8olid Tool, Jet, Rotary -..—d';,.'.';v";';’, ¢
(Diameter: Top___ 2L Ft.
- . .[' ,
LPepth of Well _ Ft. 5
Ground Elevation fie Required for n'ecovery .
N pected Average Yield Gal. perday

If Other Tests were Made, Give D.n;.;;ls on Anot.her
Sheet.

or Below

Height of Casing Above Groun
v Were Measurements bade of Effect on Other Nearby
Quality of Vater_ _ — Wells During Test? Give Details.

a £d : y 5o’ S [TH .
Temperature of Water. /\ls__) QCLSW(P m(()_ [ c‘

Was Laboratory Analyais Made? A "‘1' \'.‘-_Lg s quﬂw-f\
For ¥hat Purpose Will Water De Used?

Is Well Parped?________ Pump &paci:y_@ﬂ’ G =~
Was Well Sealed on Completion?

Does Well Overflow Without Pumping?

Yes or No - - =
Natural Flow G

. What Pressure, or Head, at Ground Level?

Principal Aquifer Penetrated gt;z 4[ S-S

(Pill Out Both Sides of Fore)

- ~tm . o o o
1= nmom yvonm o e B e AT o




{ ;
WELL LOG 015 v \
Geologic Formstions L Thickness| Depth in Feet | Casin U .
Kind, Cofor,_ Herd or Soft For:l‘r.ion From To Dnm‘ Water Conditions Found

/c_/ . myarm

/ C LAY

C YCs SAND, GAVL

__/Zz,./l'-) S el |5 |#57]

Fo A
”;rfq' 454 §o

f/'ﬁg SHND, CRVL

oP

£/950PVL Lmsw

Jp/'gﬁnxzé 4,{ fo | /10
A AN V273

69

/79 O\ SHLE

Skt /25 | 7Ry

LY

240

\ ne €5/\/§)S

f/%{/ S5 | relasT

/ s BFo

OSTPY  ¢aDs
!@4’ '  SHLE

L
[

Z/Zé /Grz dodsds _ |32¢40 |27¢
e L5, 2% 35z

SHLE, DM
be O DMmT

y Zs 2% |45

) IMT

CSON_SMDS

77 AP

4
-
==
&(c.
Iy
: - -
]I W B P
\ 1 H A ""'.j—} x
4 PR H ..
M.A-'O ..\""}/ .L . _ﬂ.g’l‘ v. }
Bt el ” [ 2’
Indicate ue ) tion of Any Screens,
Graval Packpy, Grounng or Other Deve’opnent

" I hereby certify that, to the best of my knowledge, the .dlf.l presented in this
statement is a true and correct representation of conditions encountered in the

construction of this well.

Dated at ; . . thia

(Firm Name)
By

Tit

o
’ L]
<.

day of ey 19

le'



oute 4, Box 140 Isanti, Minnesota 55040
Robert R. Friedle 612-742-5501

MIDWEST )
UNDERGROUND
INSPECTION/

—

./’

WATERWELL-BOREHOLE LOG
DATE_Oct. 22, 1_97_9__

WELL NO 3

OWNER Hopkins, Minncsota

Layne Minncsota _

SIZE

DRILLING FIRM

Steel 1"

TYPE OF CASING

YEAR INSTALLED : —

CASING LENGTH
VIDEO TAPENO.____1

e ———— =
OOTAGE | PHOTO NO. CLOSED CIRCUIT TELEVISION FINDINGS
| - =~ — —
0 Pump bhase
27 Deflection starts
53 Deflection to 455 feet
U . Static water table
bﬁo Y 16" casing ends - Packer
| 174 2 Packer ends
262 3 Possible piece of casing (Can see letters printed at 10)
303 Open hole
457 . 4 Bottom of well.
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Tt - T
ID S.wstle ) rette tugply 1 iInemtry
2 . ‘-'—'l-.r_l;: — ememege— - - _.r:‘l.l.i; R 'T--'::I.— ---19- - :D:"i-"‘-!- Gllr Cor:4i2iening (J o +-elnl
- FR—— e S R — - Jq LA cw - Jvest a2 [ o DR
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Sand grey 66 | 71 30 w132

e ———— s v = — —

__M dep | betrne, ,_) 7'3_ non

-24 ) ——ime e 354 n. Ceru
| _clay, sand & gravel 71 h3a | -——n 20

L ——— —— - — ] 1s. %o M. tepn | Trive Stoe® Ye{ Ve

_ Platville 1imerock 134165 [T yong e 358 o u 585 _n.
_Shaley sandrock & graV. 166 [281 | TT—-"-- - —
_Shale red 281 [292 | ™™ : : : o
_Hard shaley sandrock | 292 1333 | e T

ime_rock, SR & shale| 333_[345 |, sol il O e AL

. e

]5 . I"IH -, pr3ing, 3000 g.p.n.
__Hard lime rock 345 (356 150 #3575 !

———- —_— foafer _ hee.opoplag L r.r..
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Owner

NON-RESPONSIVE Driller__S1ttig

’ ) VUL RECGRD 1 > ) S

DIEVS VWAL F__..\ AiENG CORIPARY
\.’:&T ' PLAVDUCEPS W; i

SL...T PAUL, LIINESOTA

VILLZES OF SINKCTONKA Date GNatpiusdX. Partial May 2

Well No £ Size 2% ¥ «d ¥ 13 Teia! Depth Leo Type__‘aﬂrda"
DRILLERS LOG WELL MATERIALS .
—0 "#)J01_ ' _Dnifs —An3 "of _ 24 " diameter of Outer Casing
A0)_ 10117 ' _Linozes) 52  'of 23 " " diameter of OpenHole
A¥?7 40 dZS _t_E£irnia 20 '‘of a0 " diameter of Inner Casing
A33 _'4eDl3 v _Cr-ineri ol 1;’ i ls:'glin;;anQE%%r of Open H o 3%)
2L o ' _CEhalo T to__id Mix grout _2.L£.__ (3223 {Sacks)
251 "o 313 ' _Sonnnsai (Conid ' " diameter Screen
320 "4zl *_Famiopon (Cooima) RECORD OF TEST PUMPING
S22 't0392 ' _Sockepre (stnde) tar.,. Water Level 1. from
332 40433 Joocin {sofa) M D.D. Hours
S 'tokl2 ' Jordon (sholo —_ 253 epPM_L3'8Y pp._ 2 Hours
Q:Jz: tolfZ ' Soxizn 73 6PM_E6'3" _pbD.__S&  Houns
LE3 "4ol3 '_Sholp £33 _epM_63'E* pb._ .2 Hours
"to ' GPM D.D._1di2__ Hours
"o '
PERMANENT PUMP DATA
Mfg Type Serial No.
Capecity GPM TOH
Motor Make Type 2iled
H.P. Volis Ph. RPM Jdordan ¢ amﬂ,i on
ft. in Col. pipe in. Shatt
. in Bowls Stages__ Type
ft. in suction pipe &
— . Total Length of Pump
ft. in.drop pipe&_—____ No. Ceble
ft. in. air line
in. Pitizs ft. bury in outlei

4

FYOSN L V)

67,
[

PRI GO PP, T

563200 thediun.

.




% -WELL LOG - 1INNETONKA VILIAGE WELL*G"
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. "WELL LOG ,1INNETONKA VIL.AGE WELL®7
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O L s Tape 28/,

| O !mu 9_56'; T

Tack No

WAL
Well No S y
- ‘
: q; Town m.nnaapons 25/24 kak
Date Started Machine No......... State Minnesots
NON-RESPONSIVE Owner_.A@Qr’c§n..Ha..rd"af°5““’31 Ins.
~Total Depth of Well 20

DIAMETER OF HOLE 16" 12°* .10 | P
bove 169 921 16! M .
Topefﬁpe.bd Surface—| .25 R4 TN W 2 b..,f ANV T A SR
Bottom of Pipe below Surface ._.402'9. 204 284" : 17 ﬁ:"f 7
No. of Ft. of Pipe in the Hole].__835'S" | 112° 268!
Na. of Ft. of Hole Driiled
- ¢ —— = gt
. TEST 1 [2]3]« FORMATION Pioe | Depil
. Depth of the Hole ‘6'0' Sand @ = LU - Sa~D 18 [o-12
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. 48" Depth toWater Pumping J00 || - |* —1- Sand (Vetlqruw-sawo “"114 (347
e a 4t [*Depth of Pump Pipe 00" . Blue Clayome -cany - 6 p-53
2\ Gallons per minute. 7 vater Sand @ ~ou-Sand 43 L.-96
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3. PROJECT DESCRIPTION
3.1 Background

Groundwater in the city of St. Louis Park, Minnesota has been
contaminated by activities at a coal-tar distillation and wood preserving
plant operated from 1917 to 1972. Numerous previous studies have identified
polynuclear aromatic hydrocarbons (PAH) present in various aquifers beneath
St. Louis Park and adjacent communities.

The United States Environmental Protection Agency (EPA), the Minnesota
Pollution Control Authority (MPCA), the Minnesota Department of Health
(MDH), the City of St. Louis park (SLP), and Reilly Tar & Chemical
Corporation (Reilly) have agreed to acceptable water quality criteria for
PAH. These criteria, as'incorporated into the Consent Decree, include the
following concentration levels:

Advisory Drinking Water
Level Criteria
) Sum of benzo(a)
pyrene and dibenz(a,h)
anthracene 3.0 ng/1%* 5.6 ng/1
° Carcinogenic PAH 15 ng/1 28 ng/1
° Other PAH 175 ng/1 280 ng/1

*or the lowest concentration that can be quantified,
whichever is greater

In conjunction with the implementation of remedial measures to limit
the spread of contaminants, a granular activated carbon (GAC) treatment
system has been installed to treat water from St. Louis Park (SLP) wells 10
and 15. Further provisions of the Remedial Action Plan (RAP) call for
long-term monitoring of the influent and effluent of the GAC treatment plant
and the major aquifers underlying the region. The general objective of the
monitoring program is to identify the distribution of PAH and/or phenolics
in the ground water. The analytical data will be used to evaluate
contamination by comparing the levels of PAH and/or phenolics found in the
various samples with historical water quality data and with water quality
criteria established in the consent Decree-RAP. The specific objectives of
the sampling and analysis program, and therefore, the intended end use of
the data vary slightly for the different aquifers being monitored in
accordance with the Consent Decree-RAP.
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3.2 Objectives

The GAC plant monitoring is being done to assess and continuously
evaluate the performance of the treatment system. Analytical results for
influent and effluent samples will be compared to the drinking water
criteria for PAH as established in the Consent Decree-RAP. Based on these
comparisons, decisions will be made on: 1) possible modifications to the
treatment system (e.g., adding another carbon column), 2) system operations
(e.g., when the carbons should be replaced), and 3) cessation of the
treatment system, if desired, when sufficiently low concentrations of PAH
in influent samples are demonstrated.

The objective of sampling-the four existing Mt. Simon-Hinckley Aquifer
municipal drinking water wells, and sampling any new Mt. Simon-Hinckley
Aquifer municipal drinking water wells installed within one mile of well
W23, and analyzing for PAH is to assure the continued protection of these
wells from PAH resulting from activities of Reilly at the site. The
analytical data will be used to make comparisons between the levels of PAH
found in the Mt. Simon-Hinckley Aquifer, and the drinking water criteria
established in the Consent Decree-RAP.

The objective of sampling and analyzing the Ironton-Galesville Aquifer
source control well (W10S) is to assess the levels of PAH in the discharge
from W105 when it is pumping a monthly average of 25 gallons per minute.
The data will be used to compare the concentration of total PAH in the
samples to a cessation criterion of 10 micrograms per liter of total PAH
established in the Consent Decree-RAP. Also, if any new Ironton-Galesville
Aquifer drinking water wells are installed within one mile of well W23, then
those wells will be sampled and analyzed for PAH to meet the objective of
assuring protection of the well from PAH resulting from the activities of
Reilly at the site. The analytical data would be used to compare the levels
of PAH found in potential Ironton-Galesville Aquifer drinking water wells to
the drinking water criteria established in the Consent Decree-RAP.

The objectives of monitoring the many Prarie du Chien-Jordan Aquifer
wells, including municipal drinking water wells, private or industrial
wells, and monitoring wells are to: 1) monitor the distribution of PAH in
the aquifer, thus evaluating the source and gradient control system, and 2)
assure the continued protection of drinking-water wells from PAH resulting
from the activities of Reilly at the site. The analytical data will be used
to compare the levels of PAH in the Prarie du Chien-Jordan aquifer to
historical PAH data and to various criteria established in the Consent
Decree-RAP (e.g., drinking water criteria for drinking water wells, and a
cessation criterion of 10 micrograms per liter of total PAH for source
control well W23). Analytical data for samples of the discharge from
gradient control well SLP4 will be compared to discharge limitations in and
NPDES permit which will be applied for at the conclusion of a Feasibility
Study to determine the appropriate disposition of SLP4 discharge. Water
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level data will be used to evaluate ground-water flow patterns in the Prarie
du Chien-Jordan Aquifer.

The objective of monitoring St. Peter Aquifer wells is to determine the
nature and extent of PAH in the St. Peter Aquifer resulting from the-
activities of Reilly at the site. The analytical data will be used to
compare the levels of PAH in the St. Peter Aquifer to historical PAH data
and to the drinking water criteria established in the Consent Decree-RAP.
Water level data will be used to evaluate ground-water flow patterns in the
St. Peter Aquifer.

The objectives of monitoring the Drift-Platteville Aquifer wells are
to: (1) monitor the distribution of PAH and phenolics in the aquifer, thus
evaluating the source and gradient control systems, and (2) to further
define the nature and extent of PAH and phenolics in the Northern Area of
the Drift-Platteville Aquifer resulting form the activities of Reilly at the
site. The analytical data will be used to compare levels of PAH and
phenolics in the Drift-Platteville Aquifer with historical water quality
data for the aquifer and with various criteria established in the Consent
Decree-RAP for PAH and phenolics. Water level data will be used to evaluate
ground-water flow patterns in the Drift-Platteville Aquifer.

This Site Management Plan outlines the scope of work to be performed in
order to monitor the ground water in the St. Louis Park, MN area in
accordance with the Consent Decree-RAP related to the Reilly Tar & Chemical
Corp. N.P.L. site. Included in this plan are: (1) the identity of wells to
be monitored, (2) the schedule for ground-water monitoring, and (3) a
description of the procedures that will be used for sample collection, water
level measurement, sample handling, sample analysis, and reporting.

The time period covered by the Initial Sampling Plan is from the date
of its acceptance and approval by the agencies, to December 31, 1987. This
is one year longer than the initial Plan is required to cover as stated in
the RAP (Section 3). The reason for this change is that, according to the
schedule in the RAP, a Sampling Plan for 1987 would be due before comments
were received on the Initial Sampling Plan. Therefore, to avoid that
situation, and to present a clear picture of ground-water monitoring
activities through the first year of monitoring, this Plan covers sampling
through the 1987 calendar year. The first subsequent Sampling Plan (RAP
Section 3.3) will be submitted by October 31, 1987, covering the 1988
calendar year.

This Plan incorporates the requirements of RAP Sections 3.2, 3.3, 4.3,
5.1, 6.1.4, 7.3, 8.1.3, 9.1.3, 9.2.3, 9.3.3, and 9.6. Some of the sampling
required under RAP Section 4.3 (Monitoring the GAC System) has already taken
place prior to the Effective Date. Therefore, only the monitoring that will
take place from the approval date of this Initial Sampling Plan through
December 31, 1987 is included in this Plan.
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"4, PROJECT ORGANIZATION AND RESPONSIBILITIES

This project is being conducted in accordance with the Consent Decree
Remedial Action Plan for the Reilly Tar & Chemical Corporation N.P.L site in
St. Louis Park, Minnesota. The parties to the Consent Decree include
Reilly, the City of St. Louis Park, U.S. EPA,.MPCA, and MDH. The project
organization shown in Figure 4-1 indicates the involvement of the parties to
the Consent Decree, as appropriate. The Laboratory Quality Control
Coordinator is appointed by the Chemistry Division Quality Control Manager,
who reports directly to the Division Director, with ancillary
responsibilities to the Laboratory Manager and the Corporate Quality
Assurance Manager. All other functions in the organizational structure
report directly through line management. Responsibilities of the key
positions in the organization are described below:

° Project Manager: The Project Managers' responsibilities include
scheduling of activities, project communication, and general
overview of the program progress.

e Laboratory Manager: The Laboratory Manager is responsible for
overall management of laboratory operations to meet project
commitments, including scheduling of personnel and physical
resources. ] '

® Quality Assurance Officer: The Quality Assurance Officer is
responsible for overall quality control oversight. His duties
will include performance and system audits and supervision of
activities of the Project QC Officer.

® Laboratory QC Coordinator: The Laboratory QC Coordinator is
responsible for maintaining the laboratory Quality Control
program. The Laboratory QC Coordinator maintains laboratory
standards and traceability documentation and performs analytical
data package validation. The Laboratory QC Coordinator reports
directly to the Laboratory Manager, but also has indirect
reporting responsibility to the Quality Assurance Manager.

® Field Coordinator: The Field Coordinator is responsible for the
coordination and effective use of all personnel on site and for
maintaining a record of field activities. The Field Coordinator
will also be responsible for field quality control including
issuance and tracking of measurement and test equipment, the
proper labeling, handling, storage, shipping, and chain of custody
procedures used at the time of sampling, and control and archiving
of all field documentation, (log books, notebooks, data sheets,
etc.) generated during the field investigation.

[ Sampling Personnel: The Sampling Personnel responsibilities
include collecting samples; conducting field measuremients (e.§.
water level); and maintaining proper decontamination procedures;
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all according to documented procedures stated in the Quality
Assurance Project Plan and the corresponding SOPs.

° Analyst: The Analyst is responsible for the analysis of water
samples for the requested parameters utilizing the methods
prescribed by this plan.

° Technician: The Technician is responsible for sample extraction
(according to documented procedures). This requires practical
experience and knowledge in the techniques of liquid- liquid
solvent extraction, Kuderna Danish evaporation, and the
quantitative preparation of sample extracts for analysis.
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5. QUALITY ASSURANCE OBJECTIVES

The principal objectives of this plan pertain to the collection of data
that are sufficient to monitor the effectiveness of the GAC treatment system
and to detect changes in groundwater quality. Therefore, the quality of the
data gathered in this project can be defined in terms of the following
elements:

° Completeness - a sufficient number of successful (valid)
measurements to characterize the concentrations of PAH in the
influent and effluent of the treatment system and in the aquifers
of interest over a period of time.

° Representativeness - the extent to which reported analytical
results truly depict the PAH concentrations in the sampled
environment. Representativeness is optimized through proper
selection of sampling sites, times and procedures, through proper
sample preservation, and through prompt extraction and analysis.

° Accuracy and Precision - Accurate and precise data will be
achieved through the use of sampling and analytical procedures
that minimize biases, through the use of standard procedures,
through the meticulous calibration of analytical equipment and by

.‘ implementing corrective action whenever measured accuracy and
precision exceed pre-established limits. Accuracy and precision
will be measured by the analysis of method spikes and duplicate
samples.

e Sensitivity - determination of instrument sensitivity is
accomplished by calibration using multiple concentrations of the
analytes of interest. Once instrument sensitivity is
demonstrated, analysis of replicate spiked samples of deionized
reagent water at a concentration of 1-5 times the instrument
sensitivity, is used to determine method sensitivity (i.e. method
detection limit)

® Comparability - the extent to which comparisons among separate
measurements will yield valid conclusions. Comparability among
measurements in the SLP monitoring program will be achieved
through the use of rigorous standard sampling and analytical
procedures.

e Traceability - the extent to which results can be substantiated by
hard-copy documentation. Traceability documentation exists in two
forms: that which links final numerical results to authoritative
measurement standards, and that which explicitly describes the
history of each sample from collection to analysis.

The fundamental mechanisms that will be employed to achieve these

quality goals can be categorized as prevention, assessment and correction,
as follows:
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1 Prevention of defects in the quality through planning and design,
documented instructions and procedures, and careful selection and
training of skilled, qualified personnel;

2) Quality assessment through a program of regular audits and
inspections to supplement continual informal review;

3) Permanent correction of conditions adverse to quality through a
closed-loop corrective action system.

The St. Louis Park sampling program Quality Assurance Project Plan has been
prepared in direct response to these goals. This plan describes the quality
assurance program to be implemented and the quality control procedures to bhe
followed by ERT during the course of the site investigation studies for the
St. Louis Park (SLP) site. The QA objectives will include field blanks,
method blanks, field duplicates, surrogate spikes, and matrix spikes.
Precision, accuracy and completeness criteria are established for each
parameter of interest. The specific criteria for each analysis and
parameter are set forth in detail in the following sections:

Sections

Objective Frequency Discussing Criteria
Field Duplicates 10% 6.8, 11.1.5
Field Blanks 10% 6.5.2

Method Blanks 10% 11.1.2
Surrogate Spikes 100% of GC/MS 11.1.3, 15

analyses
Matrix Spikes 5% 11.1.4, 15
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6. SAMPLING PROCEDURES

Samples will be collected by ERT and SLP personnel. The overall
sampling program is summarized in Tables 6-1 and 6-2, and Figures 6-1
through 6-5. This section discusses general QAPP provisions relevant to
sample collection, containerization, packaging and'shipping activities.

6.1 Training

All ERT and SLP personnel working on the préject will be properly
trained, qualified individuals. Prior to commencement of work, personnel
will be given instruction specific to this project, covering the following
areas:

Organization and lines of communication and authority
Overview of the Site Management Plan and QA Project Plan,
Documentation requirements,

Decontamination requirements,

Health and Safety considerations.

Training of field personnel will be provided by the Field Coordinator
or his/her qualified designee.

The analysts performing chemical analyses of samples will be trained in
and will have exhibited proficiency in the analytical methods to be employed.

6.2 Document Control

Document Control for the Initial Sampling Plan serves a two-fold
purpose. It is a formal system of activities that ensures that:

1) All participants in the project are promptly informed of revisions
of the Quality Assurance Project Plan; and

2) All documents generated during the course of the program are
accounted for during, and at the end of the project.

This QA Project Plan and all Standard Operating Procedure documents
have the following information on each page:
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TABLE 6-1 INITIAL SAMPLING PLAN ?f.c PLANT
MONITORING SCHEDULE 2

RAP

Sampling

Start of

Sampling

ion Points Monitoring Frequency Analyses®
431(C) Treated Date of plan Monthly PAH(ppt)(©)
water(TRTD) approval
433 (C) Feed Date of plan Quarterly PAH(ppt)
water(FEED) approval
434 Treated Date of plan Annually Extended PAH (ppt)
water approval
434 Treated or Date of plan Annually Add fraction
Feed water approval compounds in
EPA Test
Method 625.

This schedule does not include certain contingeticies (eg. exceedance monitoring) and,
therefore, represents the minimum program that is likely to occur between the date this Plan
is approved and December 31, 1987. Sections 4 and 12 of the RAP outline the additional
sampling that will be conducted if PAH criteria are exceeded. The first samples will be
collected during the period indicated by the monitoring frequency following the date of the
start of monitoring. The location of the GAC plant is shown in Figure 6-1.

Lists of parameters and methods for analysis of PAH, extended PAH, and acid fraction
compounds i EPA Test Method 625 are provided in the QAPP. Field blanks will be collected
and analyzed at a frequency of one per day. Duplicate samples will be collected and analyzed
at a frequency of one per 10 samples.

ppt = parts per trillion. This signifies analysis using selected ion monitoring gas
chromatography mass spectrometry.
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RAP
Section
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532

6.14
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TABLE 6-2 INITIAL SAMPLING PLAN GRg?ND-

WATER MONITORING SCHEDULE

Sampling(l) Start of Sampling

Points Monitoring Frequgncy Analyses(®)

SLP11, SLP12, Within six Annually PAH (ppt)()

SLP13, SLP17 mo! of Effective
date

New municipal At the time Annually PAH(ppt)

wells within of installation

one mile of

well W23

WIOf Start of Quarterly PAH (ppb)(d)

wis(®) pumping

New municipal At the time Annually PAH(ppt)

wells within of installation

one mile of

well W23

SLP4 Start of Quarterly PAH (ppt)®
pumping phenolics

w23 Start of Quarterly PAH (ppb)
pumping

SLP6, SLP7 Date of plan Quarterly PAH (ppt)

or SLP9, W48 approval

AHM or MGC®:  Date of plan Semi-annually PAH (ppt)

E2, E13, H3, approval

SLP10 or SLP15,

SLP14,SLP16, Wa20)

W403,W119

SLPS5, H6, E3, Date of plan Annually PAH (ppt)

E15, MTKGS, approval

W29, W40,

w0, wa010)

W112, W32, Date of plan Quarterly No chemég.l

SLP8, SLP10, approval . analyses

E4, E7

SLP3, W14, Within 30 Once PAH (ppt)

W24, W33, days of

W12, W129 installing

W133, P116, new wells

plus 5 new

wells

SLP3 plus Within 6 Once PAH (ppt)

six of the months of

wells ljsted above

above'®
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TABLE 6-2 (continued)
Sampling(l) Start of
Source and Start of
gradient pumping
control wells
(3 wells)

W131, W136, Within 30
plus 6 new days of well
wells installations
W131, W136 Within 6
plus 6 new moiths of
wells above
Drift: W2,W5 Concurrent(®)
W15,W11,W12, with933
W16, W116, sampling
W117, W128,

W135, w136,

PB140;

Platteville:

W1, W19, W20,

W22, W115,

W120, Wi21,

W123, W130

Wi131, w132,

W143, plus 6

new wells

Monitoring
Frequency

Quarterly

Once

Once

Concurrent(k)
with9.33
sampling

Page:
Date:
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Mss(b)
PAH (ppb)
and

total phenols

Expanded
analysis

PAH(ppb)
and
total phenols

PAH (ppb)
and
total phenols

This schedule doces not include certain contingencies (eg. exceedance monitoring) and, theréfore,
represents the minimum program that is likely to occur between the date this Plan is approved and
December 31, 1987. Section 12 of the RAP outlines the additional sampling that will be conducted
if the drinking water criteria are exceeded in samples from water supply wells. The first samples
will be collected during the period indicated by the monitoring frequency following the date of the
start of monitoring. Field blanks will be collected at a frequency of one per day, and one duplicaie
sample will be collected for every 10 samples.

Lists of parameters and descriptions of the methods for analysis of PAH, phenolics, and expandcd
analyses are provided in the QAPP. Water levels will be measured each time samples are
collected for analysis, except for those wells which prove to be inaccessible for such measurements.

ppt = parts per trillion. This signifies analysis using selected ion monitoring gas chromatography
mass spectrometry.

ppb = parts per billion. This significs analysis by EPA Method 625. If analytical results for
individual wells are below 20 micrograms per liter (20 ppb) using this method, then the part per
trillion method will be used on subsequent monitoring rounds.

Water levels in W38 will be measured each time W105 is sampled.

Water levels only (no monitoring) will be measured at these wells, except for those wells which
prove to be inaccessible for such measurements.
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TABLE 6-2 (continued)

Or within 30 days of the approval date of this Plan, whichever is later.
SLP4 arialytical program will be determined by the results of the Feasibility Study.
AHM = American Hardware Mutual, MGC = Minikahda Golf Course.

Wells W401, W402, and W403 may or may not be available for sampling at the same time as the
other wells on these lists. They will be sampled in conjusiction with the monitoring performed in
accordance with the schedule shown, once they are available for sampling.

If the six new Drift-Platteville Aquifer monitoring wells have not been installed by the appropriatc
time, then monitoring of the wells listed here will be done semi-annually for the first year following
the effective date. There will be other opportunities for concurrent sampling. If the six aew Drift-
Platteville Aquifer monitoring wells aré available for concurrent sampling, then the following eight
wells will bé omitted from the first sampling round, due to the Regional Administrator and
Director’s request for the eight expanded analysis as shown for RAP Section 93.3: W1, W2, W22,
W116, W123, W128, W130, and PB140.

If any of the wells listed here become damaged, destroyed, or otherwise unsuitable for sampling,
alternate wells will be selected by the Project Leaders for monitoring.

Sampling points are located on the maps shown in Figures 6-1 through 6-5. Letter prefixes to well
codes are defined as follows:

w - 4-inch monitoring well

P - monitoring piezometer
PB - 2-inch monitoring well
SLP - St. Louis Park supply well
E - Edina supply well

H - Hopkins supply well
MTK - Minnetonka supply well

Water level measurements will be made quarterly at these wells, except for those wells which prove
to be inaccessible for sich measurements.

The six St. Peter Aquifer monitoring wells that will be monitored according to RAP Section 8.1.3
will be selected by the Project Leaders based on the results of the first monitoring round.
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Reference: MGS, Miscellaneous Map Series,
M-57, Plate 1 of 2, Bedrock Geology,
by Bruce A. Bloangren, 1985
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Document Number

Page Number

Total number of pages in document
Revision number

Revision date

When any of these documents are revised, the affected pages are
reissued to all personnel listed as document holders with updated revision
numbers and dates. Issuance of revisions is accompanied by explicit
instructions as to which documents or portions of documents have become
obsolete.

Control of, and accounting for documents generated during the course of
the project is achieved by assigning the responsibility for document
issuance and archiving. Table 6-3 lists the key documentation media for the
project and corresponding responsible parties for issuance, execution and
archiving.

Table 6-4 is a list of ERT Standard Operating Procedures applicable to
the field sampling and field analysis portion of the project. These
Standard Operating Procedures are contained in Appendix A. Procedures
stated in the Site Management Plan or this QAPP which are different from
those in the appended- SOPs shall supercede these SOPs.

6.3 Sample Control Procedures and Chain of Custody

In addition to proper sample collection, preservation, storage and
handling, appropriate sample identification procedures and chain of custody
are necessary to help insure the validity of the data.

6.3.1 Sample Identification

Sample labels shall be completed for each sample, using waterproof ink,
unless prohibited by weather conditions. For example, a logbook notation
would explain that a pencil was used to fill out the sample tag because a
ballpoint pen would not function in freezing weather. The information
recorded on the sample label includes:

Sample Number — Unique coded sample identification number as described
below.

Time - A four-digit number indicating the military time of collection.

Sampler - Signature of person collecting the sample.

0053F PE-415
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TABLE 6-4
ERT STANDARD OPERATING PROCEDURE LIST

Name Title
7320 Operation of Hydrolab
7510 Packaging and Shipment of Samples
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Remarks - Any pertinent observations or further sample descriptioﬁ.
The sample number includes three parts (source code, sampling point
code, and date code) in the following sequence:

XXX-YYYYY-ZZZZZZ

XXX = Source Code
GAC Plant = GAC
Mt. Simon-Hinckley Aquifer = MSH
Ironton-Galesville Aquifer = IGV
Prairie du Chien Jordan Aquifer = PCJ
St. Peter Aquifer = STP
Drift-Platteville Aquifer = DPV

YYYYY Sampling Point Code
Well identification as abbreviated in Tables 6-1 and 6-2
2222 = Date Code

Month, day, year

After collection, identification, and preservation, the sample will be
maintained undef chain-of-custody procedures discussed below.

6.3.2 Chain-of-Custody Procedures

To maintain and document sample possession, chain-of-custody procedures.
will be followed. A sample is under custody if:

e It is in someone's possession, or )

e It is in someone's view, after being in their possession, or

e It was in someone's possession and they locked it up to
prevent tampering, or

e It is in a designated secure area.

TRANSFER OF CUSTODY AND SHIPMENT

1. Samples are accompanied by a Chain-of-Custody Record
(Figure 6-6). When transferring the possession of samples, the
individuals relinquishing and receiving will sign, date, and note
the time on the record. This record documents sample custody
transfer from the sampler, often through another person, to the
analyst at the laboratory.

2. Minimum information recorded on the chain-of-custody record in
addition to the signatures and dates of all custodians will
inelude:

® Sampling site indentification

) Sampling date and time

0053F PE-415
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[ Chain-of-custody tape number
® Identification of sample collector
] Sample identification

o Sample description (type and quantity)
® Analyses to be performed.

3. Samples will be packaged properly for shipment and dispatched to
the appropriate laboratory for analysis, with a separate custody
record accompanying each shipment. Shipping containers will be
sealed for shipment to the laboratory. Before sealing each
container, select two pieces of chain-of-custody tape and enter
their numbers on the chain-of-custody form (in your "relinquished
by" signature box). The method of shipment, courier name(s) and
other pertinent information are entered in. the "Remarks" box.
Then tear off the last copy of the form and place the original and
remaining copies in thHe container. After the container is sealed,
place the chain-of-custody tape over the seal on opposite corners
of the container.

4, Whenever samples are split with another laboratory, it is noted in
the "Remarks" section. The note indicates with whom the samples
are being split and is signed by both the sampler and recipient.
If either party refuses a split sample, this will be noted and
signed by both parties. The person relinquishing the samples to
the facility or agency should request the signature of a
representative of the appropriate party, acknowledging receipt of
the samples. If a representative is unavailable or refuses to
gign, this is noted in the "Remarks" space. When appropriate, as
in the case where the representative is unavailable, the custody
record should contain a statement that the samples were delivered
to the designated location at the designated time.

6.3.3 PField Forms

In addition to sample labels and chain-of-custody forms, a bound field
notebook will be maintained by the sample team leader to provide a daily
record of significant events. All entries will be signed and dated. All
members 6f the of the sampling team will use this notebook. The notebook
will be kept as a permanent record.

0053F PE-415
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6.4 Sampling Procedures - GAC Plant

Chain-of-custody forms will be completed and all samples shipped to
ERT's laboratory by overnight delivery on the same day they are collected.

Sampling points will be flushed for at least five minutes before
collecting a sample. Each PAH sample will be collected in four one-liter
amber glass bottles, which should be filled and capped in succession. PAH
sample bottles will not be rinsed before being filled. The lids of all
sample bottles will be taped using plastic adhesive tape after they are
capped.

The GAC treated water samples will have to be collected from two sample
taps -- one for each column (see Figure 6-7). This will be done by filling
two one-liter bottles from the first column sample tap and then two more
bottles from the second (four from each for duplicate samples). No
notations distinguishing the two taps will be made on the labels. All four
PAH bottles will be extracted and the extracts composited for analysis.

Field blank samples will be prepared by transferring contaminant-free
deionized water provided by ERT into sample bottles in a fashion as closely
similar to actual sample collection as possible. Field blank sample bottles
will be filled, capped and taped in succession with individual bottles open
to the atmosphere for an equal time as for actual process samples. Field
blanks will be prepared in the area in which GAC treated water samples are
collected.

Duplicate samples will be obtained by filling eight 1l-liter bottles at
the sampling point by the procedure described above, splitting these into
two groups of four bottles, and assigning a different sample number to each
of the resulting four-bottle samples. All samples will be packed, cooled to
a temperature less than 4°C, and shipped on the day they are collected. All
sample handling, packaging and shipping will follow ERT's Standard Operating
Procedure No. 7510 (Appendix A).

The sampling team must recognize that great care is required to collect
samples for part-per-trillion-level PAH analysis that are free from outside
contamination. PAH compounds are present in cigarette smoke, engine exhaust
and many petroleum derived oils, among other sources. There will be no
smoking anywhere in the GAC treatment building on a day on which PAH samples
are to be collected until the samples have been collected, sealed and
packaged for shipment. Similarly, no vehicles will enter the GAC treatment
building and the large access door will stay closed on sampling days.
Disposable gloves will be worn when collecting, handling and packaging
samples. Sample bottles will remain in closed shipping coolers until they
are needed, and will be packaged and sealed for shipment as soon as possible
after sampling.
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6.5 Ground-water Sampling and Water Level Measurements

Ground water samples will be collected and water level measured in
accordance with the procedures outlined in the Site Management Plan and this
Quality Assurance Project Plan. The wells involved in the monitoring
program include municipal and commercial wells, piezometers and groundwater
monitoring wells (see Table 6-2). Sampling procedures to accommodate the
dimensions and configuration of each type of well are described below.
Further details on well dimensions, water level measurements and sample
acquisition strategies are given in the Site Management Plan.

The importance of proper sampling of wells cannot be over-emphasized.
Even though the well being sampled may be correctly located and constructed,
specidl precautions must be taken to ensure that the sample taken from that
well is tepresentative of the ground water at that location and that the
sample is neither altered nor contaminated by the sampling and handling
procedure. Sample collection will always proceed from the less contaminated
sampling points to the monitoring wells containing progressively higher
concentrations of PAH or phenolics.

6.5.1 Decontamination

The decontamination procedure to be used on sampling equipment which
comes into contact with the groundwater is as follows:

scrub with soap and water,
rinse with deionized water,
rinse with acetone,

rinse with hexane,

rinse with acetone,

rinse with deionized water, and
air dry for 15 minutes.

6.5.2 Field Blanks

Field blank samples will be prepared by transferring contaminant-free
deionized water, provided by ERT, into sample bottles in a fashion as
closely similar to actual sample collection as possible. This will involve
collecting samples through any non-dedicated sample equipment that is
decontaminated between samples. Field blank sample bottles will be filled,
capped and taped in succession with individual bottles open to the
atmosphere for an equal time as for actual process samples. Field blanks
will be prepared in the area where samples are being collected at a rate of
one pet day or where more than ten samples are collected in a day at a rate
of one field blank per ten samples.

0053F PE-415
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6.5.3 Sample Containers (See Table 6-5)

For PAH and Phenolics, 1 liter amber glass bottles will be used. Caps
will be fitted with pre-cleaned Teflon liners. Four bottles are required
for eaé¢h PAH sample collected. One bottle is required for phenolics.

Bottles will be prepared as follows:

1. Wash bottles with hot detergent water.

2. Rinse thoroughly with tap wﬁter followed by three or more
rinses with organic-free water.

3. Rinse with Burdick & Jackson quality redistilled acetone,
followed by equivalent quality methylene chloride.

4. Allow to air dry in a contaminant free area.
5. Caps and liners must be washed and rinsed also.

Bottles should be stored and shipped with the Teflon-lined caps

‘ securely fastened.

For parameters on the expanded list for the Northern Area of the Drift
and Platteville Aquifer, 1l-liter amber glass bottles will again.- be used for
the acid and base/neutral extractable organics. Each volatile organics
sample will be collected in two forty-milliliter VOA vials. The vials will
be prepared in the laboratory before sampling by baking at 110°C for
approximately 15 minutes. Samples for metals and ions will be collected in
1-liter polyethylene cubitainers.
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Parameter

Water:
PAH (PPT)

PAH (PPB)

Fhenolics
Acid, Base/Neutral
ExLractables

Volatile Organics

Metals

S04 and Cl
Hercury
Cyanide
Total phenols
NH3

TABLE 6-5
SAMPLE CONTAINERS, PRESERVATION PROCEDURES, AND

MAXIMUM HOLDING TIMES

Containers

Four 1-liter amber glass bottles,
Teflon-lined caps

Two 1-liter amber glass bottles,
Teflon-lined caps

One l-liter amber glass bottle,
Two 1-liter amber glass bottles,
Teflon-lined cap

Three 40-ml VOA vials, Teflon
septum

Two 1-liter cubitainers

One 1-liter cubitainer

One 1-liter cubitainer

One 1l-liter cubitainer

Oone 1-liter amber glass bottle
One 1-liter cubitainer

One l-liter cubitainer

Preservation1

cool, 4°C; protect from
light

cool, 4°C, protect from
light

cool, 4°C

cool, 4°C (0.008%
Na3S304, if residual
Cl is present)

cool, A*C

HNO3 to pH <2

cool, 4°C

HNO4 to pH <2

cool, 4°C; NaOH to pH >12
cool, 4°C; H9S04 to pH <2
cool, 4°C; HpS804 to pH <2

HNO3 to pH <2

Ref: Federal Register Guidelines/Vol.49, No.209/Friday, October 26, 1984/p. 43260.

1

2

Samples will be analyzed as soon as possible after collection.
samples may be held before analysis and stlll be considered valid.

Sample preservation will be performed immediately upon sample collection.

Maximum Holding 'l‘ime2

7 days (until extraction), 40 days
7 days (until extraction), 40 days

7 days (until extraction), 40 days

7 days (until extraction), 40 days

14 days

6 months
28 days
28 days
14 days
28 days
28 days

6 months

The times listed are the maximum times that

aftec
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after
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extraction
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extraction
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6.5.4 Sample Collection - Monitoring Wells

Monitoring wells having a riser pipe inside diameter of 2 inches or
greater will be purged and sampled using a stainless steel submersible pump
with teflon seals and fittings. The pump dischatge will be brought to the
surface using a tygon tube. One tube will be dedicated to each well.

The submersible pump will be decontaminated before use and between
sampling points as described in Section 6.5.1.

During the purging of each well, temperature, pH and specific
conductance of the purge water will be monitored using a Hydrolab water
quality monitor (or equivalent). Readings will be taken once per well
volume. Stabilization of these readings will indicate that purging is
complete and sampling may commence. All pump discharge not containerized as
samples will be disposed of as outlined in the Site Management Plan.

Samples are collected by filling each of the appropriate sample
containers in rapid succession, without prerinsing the containers with
sample. The bottle is held under under the sample stream without allowing
the mouth of the bottle to come in contact with tubing, pipes, etc and
filled completely, and the cap securely tightened. Amber glass bottles and
VOA vials are checked for air and if air is visible, the cap removed and
more sample added. All sample labels will be checked for completeness,
sample custody forms completed and a description of the sampling event
recorded in the field notebook.

6.5.5 Sample Collection - Piezometers

Piezometers, having a riser pipe inside diameter of less than 4 inches,
will be purged and sampled with a peristaltic pump and Tygon tubing. Pump
decontamination will not be required, as the water to be sampled will never
come in contact with the pump. Well purging and purge water monitoring for
stabilization of temperature, pH and specific conductance will be performed
as described in 6.4.4. Sample collection and containerization will also be
as described in 6.4.4.

6.5.6 Sample Collection - Pumping Wells

Samples will be collected from municipal and private pumping wells in
accordance with the procedures given in the Site Management Plan. Municipal
well samples will be acquired from a sampling point as close to the well
head as possible. The sampling port will be purged for at least five
minutes before a sample is collected. Procedures for sample
containerization will be as described in 6.4.4.
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6.6 Sample Preservation, Shipment and Storage

The samples will be iced or refrigerated at 4°C from the time of
collection until extraction. PAH's are known to be light sensitive;
therefore, samples will be stored in amber bottles and kept away from
prolonged exposure to light. All samples will be extracted within seven
days of collection, and analysis completed within forty days following
extraction.

Samples will be protected from breakage and shipped in coolers at a
temperature of 4°C or less. An overnight carrier will be selected to insure
delivery at the laboratory within 24-36 hours after collection.

Samples received at the laboratory will be checked for leakage and a
notation made regarding sample température at time of receipt. All samples
should be stofed in an organic-free refrigerator at 4°C. Storage
refrigerators will be kept locked to prevent unauthorized entry and to
satisfy chain-of-custody requirements.

6.7 Field Measurement Equipment

All field measurement equipment will be controlled to ensure that
measurements obtained are accurate and defensible. Table 6-6 summarizes the
parameters to be monitored, the instruments to be used for each measurement,
procedures including calibration and frequency, and quality control criteria.

In addition, these measurement devices will be issued through a formal
equipment tracking system and operated by trained personnel, in accordance
with the appropriate SOPs.

6.8 Duplicate Samples

Duplicate samples will be collected by alternately filling sample
bottles from the source being sampled.. For four liter sample collection one
bottle will be filled for the sample, then one bottle for the duplicate,
then a second bottle for the sample and then a second bottle for the
duplicate, etc. Duplicates will be taken for each analysis type and each
sample type, at a rate of one duplicate sample being collected for each ten
samples, with a minimum of one duplicate for any sample batch. There are
two sample types for this program: GAC Plant treated water and
groundwater. For purposes of fulfilling the 10% duplicate requirement, all
the sampling points shown on Table 6-2 are the same sample type.
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Device

pH Meter
(Hydrolab)

Conductivity Meter
(Hydrolab)

TABLE 6-6

FIELD MEASUREMENT EQUIPMENT QUALITY CONTROL

Calibéation

Standardize in three 6r
more standard buffer

solutions

Standardize using two

or more KCL solutions

_Routine Check

Method

Calibration check-analyze

standard buffer solution

Analyze duplicates

Calibration check-analyze

standard KCL solution

Analyze duplicates

Frequency

after every

sample

after every
sample
1/10 Samples

1/10 Samples

Control Limits

40.1 pH units

40.1 pH units

+10% full scale

+#10% full scale

0
siva O

‘uotsiaay

;asqunn

:33eq
:9%eg

{861 -uer

Nv1d 103aroud FONVENSSY XIITVNd

SZT1 30 8¢



QUALITY ASSURANCE PROJECT PLAN Page: 39 of 125
- . Date: Jan. 1987
Number: QA E415
Revision: 0

7. SAMPLE CUSTODY

The ERT Analytical Laboratory operates under a formal quality control
program. The Chain-of-Custody contains three major elements; the field
sampling, the laboratory analysis and the final evidence file. Section 6.3
discusses the field sampling aspects. This section covers quality related
activities applicable to the St. Louis Park Groundwater Study from the
receipt of samples at the laboratory through the issuance of validated
analytical data and the storage of data in the final evidence file.

7.1 Chain-of-Custody

When samples are received into the laboratory the Sample Custodian will
verify their integrity as they are unpacked and will explicitly state in the
log-in records whether the chain-of-custody seal is intact, whether the
sample is received intact or broken, and whether the sample is appropriately
identified. 1If the integrity requirements are met, or when any
discrepancies are resolved, ERT assigns the sample a laboratory control
number, stores the sample in a refrigerator and enters the pertinent
information into the sample log. Once the samples are in the laboratory, a
sample usage log is maintained on the LIMS computer to track the transport
and use of each sample within the laboratory.

The laboratory will retain a copy of each chain-of-custody record, with
the shipper's waybill or air bill attached. After sample log-in, a second
copy of the chain-of-custody record will be sent to the Field Coordinator,
indicating sample receipt and associated ERT laboratory number. The
laboratory will use a Sample Usage Log Sheet (Figure 7-1) to track sample
usage through preparation and analysis stages. Spaces are provided to
document the initial sample size stored, who, when, for what purpose, and
how much of a sample was removed and when and who returned the remainder to
its assigned storage location. After disposition, the final copy of the
chain-of-custody will be sent documenting the disposition method and date.

7.2 Recordkeeping

In addition to sample chain-of-custody, the laboratory will maintain
the necessary documentation to reconstruct the entire process of sample
preparation through analysis and report generation. This documentation is
found in logbooks, data packages and stored on tape.

The logbooks and information they contain are listed below.

® Chemical Inventory Log - ERT Chemical Inventory control number,

compound/reagent name, manufacturer, lot fiumber, grade, date
received, expiration date and disposition date.
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Figure 7-1 sample Usage Log Sheet
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Reference Standard Inventory Log - ERT Reference Standard
Inventory control number, compound name, manufacturer, lot number,
concentration, solvent, date received, expiration and disposition
date.

Super Stock Preparation Log - ERT Super Stock Standard number;
neat compound and solvent or carrier name and their pertinent data
such as lot number, manufacturer, percent activity, expiration
date (if any), weights and volumes taken and balance used; final
stock standard concentration, expiration date of standard, storage
requirements and location, preparation date and time, preparer’'s
initials, approval signature and date.

Mixed and/of Dilution Standards Log - ERT Mixed Standard number;
pertinent information of Super Stock Standards used such as
standard numbers, concentration, preparation date, volume taken,
volume diluted to and solvent used (including lot number,
manufacturer); mixed and/or dilution standards preparer's
initials, date, final concentration of each component, storage,
location, approval signature (of supervisor) and date disposed.
Instrument Maintenance Log - initialed and dated entries
pertaining to instrument set-up, routine preventative maintenance,
and instrumental malfunction and resolutions.

Instrument Sample Sequence Log - initialed and dated listing of
standards and samples analyzed.

Instrument Tuning Log - initialed and dated mass intensity
listings of daily GC/MS DFTPP tunes.

The data package contains only data pertinent to the individual

project.

This package is filed alphabetically by project and date and

includes the following records:

Data Approval Form - a form which lists the contents of the Data
Package and routes the data review process (Figure 7-2).
Out-of-Control Event Form - a form which describes any
out-of-control events which may affect the quality of data to be
reported and explains the causes and corrective actions taken
(Figure 7-3).

Sample Receipt Checklist - a checklist describing sample integrity
upon receipt into the laboratory (Figure 7-4).

Initial Page - a sheet which lists the signatures and initials of
all personnel involved in the preparation and review of the Data
Package (Figure 7-5).

Daily Log Sheet - a log containing daily entries or comments
pertaining to any part of sample preparation and/or analysis,
which are not described on the other forms such as instrument
fluctuations and tuning or where the sample analysis sequence can
be found, etc. (Figure 7-=6)
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Figure 7-2 Data Approval Form

ERT 2

QUALITY ASSURANCE FORM '

SUBJECT: DATA APPROVAL

CLIENT: _ _ PROJECT NO: oo
ANALYSIS PARAMETER(S):

PLEASE REVIEW AND APPQQVE/DISAPOROVE THE ATTACHED 0ATR SHEITIS) AND/Z9 M0TIZCCK'S'

AND ROUTE THROUGH THE PERSONNEL LISTED 3ELOW. [F YOU DISAPS9QVE QF ANY™RING 3LI:SE

RETURN THIS PACKAGE TO ThE [MITIATOR. THE CORRECTICNS WilL 3E MADE 2nD THE 2p360u:L
PROCESS WILL BEGIN AGAIN.

INCLUDED IN THIS DATA PACKAGE (PLEASE LIST 3ELCW):

ROUTING ' ' SIGNATLRE
T 01SAPORCY 2L
TITLE NAME DATE APoRQUAL | 'SE2 $19€ 2
INITIATOR i
|
:
[}
|
I
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Figure 7-3  Out-of-Control Event Form

Date _ . Time _ Analyst
Method . Matrix

Initials of individual initially notified

Suspect lab mmbers

Out-of-control lab rumbers

Irdication of cut-of-cantrol event

Action taken

Date ard time QAC notified
Data and time control resumed

Precision criteria met Accuracy criteria met

- Reamalysis of data completed
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Figure 7-4 sample Receipt Check List

ERT

SAMPLE RECEIPT CHECK LIST
Client:
COC Record #(s) '
Matrix Contamner ERT #(s)

1. Were sampies shipped or hand-delivered?

Notes: -
Y
2. Was COC record present upon receipt of samples? 5’ E’
Notes:
Yes No
3 Was COC tape present/unbroken on outer package? a )
Notes:
4 Waere samples received ambient or chilled?
Notes:
. Yes Nao
5. Waere any samples raceived broken/leaking {improperly sealed)? a O
Notes:
_ Yeos No
6. Were samples properly preserved? a a
Notes:
Y N
7. Were COC types present/unbroken on samptes? 5’ G'"
Notes:
" Yes No
8. Any discrepancies between sampie labeis and COC records? a a
Notes:
i Yes No
9. Were samples received within holding umes? (] (m]
Notes:
Additional Comments:

Samples inspected and logged in by Date:
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Figure 7-6 Daily Log Sheet

QUALITY ASSURANCZT FORM -

SUBJECT: DaILY LOG DATE AND SIGYN ZaCd INTRY

_ -
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® Serial Dilution Sheet - a sheet which is used to describe how
dilutions were made from mixed standards to be used as calibration
standards or in-house spiking solutions. The following is
required: Information about the super stock standards such as
parameter, concentration, date prepared, ERT stock standard
number, etc. and information about the serial standard preparation
such as volume of standard taken, volume diluted to, solvent used,
final concentrations, storage location, who prepared it and the
date prepared (Figure 7-7).

° Analytical Results of QA/QC Fortified Samples (Matrix Spikes) - on
this sheet one records pertinent preparation information for
spiking samples (GAC treated water) such as volume or weight of
sample spiked, concentration of standard used for spiking, and
volume of spike used. From this information, one can then
calculate the expected concentration of parameter spiked into the
matrix spike sample (Figure 7-8).

In addition to these forms, a Data Package will contain other pertinent
information such as daily instrument calibration, check standard results,
chromatographic charts, computer printouts, references to other logbook
entries and correspondences. Copies of all GC/MS raw data files are also
transferred to magnetic storage media.

7.3 Final Evidence Files

All data files are maintained in a final evidence file. The ERT
laboratory stores all final evidence files in a locked and alarmed sample
data vault. Access to the final evidence files is limited to authorized
laboratory personnel. Final evidence files for this program will be stored
for the life of the consent decree.
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Figure 7-7 Serial Dilution Sheet
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8. CALIBRATION PROCEDURES
8.1 Low-Level (ppt) Analysis of PAH and Heterocycles

Prior to use of the method for low level analysis of PAH and
Heterocycles, a five-point response factor calibration curve must be
established showing the linear range of the analysis. For every 12 hours of
GC/MS analysis, the mass spectrometer response for each PAH or heterocycle
relative to the internal standard is determined, as described in the
Calculations Section, using daily check standards at concentrations of 40
ng/mL. Daily response factors for each compound must be compared to the
initial calibration curve. If the daily response factors are within
+35 percent of the corresponding calibration curve value the analysis may
proceed. If, for any analyte, the daily response factor is not within +35
percent of the corresponding calibration curve value, a five-point
calibration curve must be repeated for that compound prior to the analysis
of samples.

Chromatographic peak location criteria will be established using
relative retention time. An initial determination of retention times for
each PAH or heterocycle relative to its respective internal standard
(Table 8-1) will be made using five-point calibration standards.
Representative average relative retention times, standard deviations and
95 percent confidence limits are presented in Table 8-2. Relative retention
times of daily check standards must be within the 95 percent confidence
limits calculated from the calibration standards for each PAH or
heterocyclic compound. 1In addition, sample component relative retention
times must be within +0:1 relative retention time units of the standard
component relative retention time.

8.1.1 Daily GC/MS Performance Tests

At the beginning of each 12 hour shift that analyses are to be
performed, the GC/MS system must be checked to see that acceptable
performance criteria are achieved for decafluorotriphenylphosphine (DFTPP).
This DFTPP performance test requires the following instrumental parameters:

Electron Energy 70 volts (nominal)
Mass Range - 35 to 450 amu
Scan Time - 1.0 sec.

At the beginning of each 12 hour shift, inject 2 uL (50 ng) of DFTIPP
standard solution. Obtain a background corrected mass spectrum of DFTPP and
check that all the key ion criteria in Table 8-3 are achieved. If all the
criteria are not achieved, the analyst must retune the mass spectrometer and
repeat the test until all criteria are achieved.
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TABLE 8-1
COMPOUNDS AND MS QUANTITATION MASS IONS

Quantitation Confirmation Ion Internal
Compound Mass Ion (% Abundance) Standard Reference

Polynuclear Aromatic Hydrocarbons (PAH)

Naphthalene 128 102 (20) 1
Acenaphthylene 152 151 (20) 1
Acenaphthene 154 153 (90) 1
Fluorene 166 165 (80) 2
Phenanthrene 178 176 (20) 2
Anthracene 178 176 (20) 2
Fluoranthene 202 200 (20) 2
Pyrene 202 200 (20) 2
Benzo(a)anthracene 228 226 (20) 3
Chrysene 228 226 (20) 3
Benzof luoranthenes 252 250 (25) 3
Benzo(a)pyrene 252 250 (25) 3
Indeno(1l,2,3,cd)pyrene 276 274 (20) 3
Dibenz(a,h)anthracene ' 278 276 (20) 3
Benzo(g,h,i)perylene 276 274 (20) 3
Internal Standards

1) Acenaphthene-d10 164 ' -

2) Phenanthrene-dl0 188 -

3) Benzo(a)pyrene-dl2 264 =
Surrogates

1) Naphthalene-d8 136 1

2) Flourene-dlo0 176

3) Chrysene-dl2 240
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TABLE 8-1 (Continued)
COMPQUNDS AND MS QUANTITATION MASS IONS

Quantitation Confirmation Ion Internal
Compound Mass Ion (% Abundance) Standard Reference

Heterocycles and Other PAH
Indene 116 115 (90) 1
Indole 117 90 (40) 1
2,3-dihydroindene _ 18 117.(50) 1
2,3-benzofuran 118 90 (40) 1
Quinoline 129 102 (30) 2
Benzo(b)thiophene 134 - 2
2-methyl napthalene 141 115 (40) 2
l-methyl napthalene 141 115 (40) 2
Biphenyl 154 153 (30) 3
Carbazole 167 166 (25) 3
Dibenzofuran 168 139 (25) 3
Acridine 179 178 (25) 3
Dibenzothiophene 184 139 (20) 3
Perylene 252 250 (30) 3
Benzo(e)pyrene 252 250 (30) 3
Internal Standards

1) Aceénaphthene-d10 164 -

2) Phenanthrene-d10 188 -

3) Benzo(a)pyrene-dl2 264 -
Surrogates

1) Naphthalene-d8 136 1

2) Flourene-dl0 176 . 2

3) Chrysene-dl2 240
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TABLE 8-2
RELATIVE RETENTION TIMES AND CONFIDENCE LIMITS FOR THE COMPOUNDS
ASSOCIATED WITH THE LOW LEVEL PAH AND HETEROCYCLE METHODOLOGY

Group 1 Avg. RRT SD %_RSD 95% Confidence Limits
benzofuran 0.550 0.015 2.807 0.520-0.580
dihydroindene 0.590 0.01e6 2.765 0.558-0.622
indene 0.598 0.016 2.699 0.566-0.630
Naphthalene-d8 (Surr.) 0.733 0.017 2.289 0.699-0.767
Naphthalene 0.735 0.017 2.289 0.701-0.769
Benzo(b)thiophene 0.743 0.017 2.258 0.709-0.777
Quinoline 0.783 0.017 2.140 0.749-0.817
Indole 0.824 0.018 2.167 * 0.788-0.860
2-methyl 0.832 0.017 2.084 0.798-0.866
l-methyl 0.848 0.017 2.055 0.814-0.882
Biphenyl 0.901 0.017 1.921 0.867-0.935
Acenaphthylene 0.962 0.018 1.822 0.927-0.988
Acenaphthene 0.988 0.018 1.849 0.952-1.024
Dibenzofuran 1.011 0.018 1.791 0.975-1.047

Group II
Fluorene-d10 (Surr.) 0.872 0.015 1.735 0.842-0.902
Fluorene 0.875 0.015 1.745 0.845-0.905
Dibenzothiophene 0.974 0.016 1.617 0.942-1.006
Phenanthrene 0.988 0.016 1.589 0.956-1.020
Anthracene 0.994 0.016 1.597 0.962-1.026
Acridine 0.999 0.016 1.572 0.967-1.031
Carbazole 1.013 0.015 1.487 0.983-1.043
Fluoranthene 1.130 0.017 1.461 1.096-1.164
Pyrene-dl10 (Surr.) 1.155 0.017 1.444 1.121-1.189
Pyrene 1.157 0.017 1.443 1.123-1.191

Group III
Benz(a)anthracene 0.873 0.012 1.325 0.849-0.897
Chrysene-dl2 (Surr.) 0.874 0.012 1.320 0.850-0.898
Chrysene 0.876 0.012 1.320 0.852=0.900
Benzof luoranthenes 0.960 0.014 1.501 0.932-0.988
Benzo(e)pyrene 0.984 0.016 1.590 0.952-1:016
Benzo(a)pyrene 0.988 0.016 1.615 0.956-1.020
Perylene-dl2 (Surr.) 0.944 0.016 1.634 0.962-1.026
Perylene 0.996 0.016 1.644 0.964-1.028
Indeno (123,cd)pyrene 1.114 0.025 2.276 1.064-1.164
Dibenz(ah)anthracene 1.113 0.031 2.743 1.051-1.175
Benzo(ghi)perylene 1.149 0.028 2.422 1.093 1.205
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TABLE 8-3

DFTPP ION ABUNDANCE CRITERIA

Ion Abundance Criteria

30 to 60 percent of mass 198

less than 2 percent of mass 69
less than 2 percent of mass 69

40 to 60 percent of mass 198

less than 1 percent of mass 198
base peak, 100 percent

5 to 9 percent of mass 198

10 to 30 percent of mass 198
greater than 1 percent of mass 198
present but less than mass 443
greater than 40 percent of mass 198

17 to 23 percent of mass 442
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8.1.2 Gas Chromatography/Mass Spectrometry Analysis

Just prior to analysis a 125 ul aliquot of internal standard solution
is transferred to the sample vial using a 250 uL syringe, giving a final
internal standard concentration of approximately 40 ng/mL in the extract.
Representative aliquots are injected into the capillary column of the gas
chromatograph using the following conditions:

Injector Temp -~ 290°C
Transfer Line Temp - 310°C
Initial Oven Temp - 35°C
Initial Hold Time - 2 min.
Ramp Rate - 10°C/min.
Final Temperature - 310°C

The effluent from the GC capillary column is fed directly into the ion
source of the mass spectrometer. The MS is operated in the selected ion
monitoring (SIM) mode using appropriate windows to include the quantitation
and confirmation masses of each PAH or heterocycle as shown in Table 8-1.
The time programmed SIM acquisition -windows are listed in Table 8-4. Each
SIM sequence is acquired at a total scan speed of 1.1 seconds per scan.
Typical retention behavior of the combined PAH and heterocycle analytes and
corresponding SIM sequences are shown in Table 8-5. For all compounds
detected at a concentration above the MDL, a check is made to insure the
confirmation ion is present.

Calculations

The following formula is used to calculate the response factors of the
internal standard to each of the calibration standards.

RF = (AgCjig)/(Aj5Cs)
where:

Ag = Area of the characteristic ion for the parameter
to be measured.

Ajg = Area of the characteristic ion for the internal
standard.

Cis = Concentration of the internal standard, (ng/mL).

Cg = Concentration of the parameter to be measured,
(ng/mL).

Based on these response factors, sample extract concentration for each
PAH is calculated using the following formula.

0053F PE-415
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TABLE 8-4

118
136
153, 154
154, ‘164,

178, 179,

Scan # Range

300-499
500-599
600-719
720-899

900-1049

1050-1249
1250-1399
1400-1649
1650-1850
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TABLE 8-5
GC RETENTION BEHAVIOR FOR PAH AND HETEROCYCLES

Retention
Scan SIM
Compound M/2Z Number Sequence #

2,3-benzofuran 118 383 1
2,3-dihydroindene 118 420 1
Indene 116 429 1
Napthalene-d8 (Surr.) 136 548 2
Napthalene 128 551 2
Benzo(b)thiophene 134 557 2
Quinoline 129 593 2
Indole 117 635 3
2-methylnapthalene 141 640 3
l-methylnapthalene 141 653 3
Biphenyl 154 703 3
Acenaphthylene 152 756 4
Acenaphthene-d10 (IS-1) 164 776 4
Acenaphthene 154 781 4
Dibenzofuran 168 802 4
Fluorene-dl0 (Surr.) 176 843 4
Fluorene 166 848 4
Dibenzothiophene 184 956 5
Phenanthrene-dl10 (IS-2) 188 970 5
Phenanthrene 178 974 5
Anthracene 178 980 5
Acridine 179 985 5
Carbazole 167 1004 5
Fluoranthene 202 1134 6
Pyrene 202 1162 6
Bénz(a)anthracene 228 1333 7
Chrysene-d12 (Surcr.) 240 1335 7
Chrysene 228 1339 7
Benzof luoranthenes 252 1496 8
Benzo(e)pyrene 252 1536 8
Benzo(a)pyrene-dl2 (IS-3) 264 1539 8
Benzo(a)pyrene 252 1543 8
Perylene 252 1546 8
Indeno (1,2,3-cd)pyrene 276 1713 9
Dibenz(a,h)Anthracene 278 1718 9
Benzo(g,h,i)Perylene 276 1750 9
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(A )(I)
Ce - —S2—E_
(A, )(RF)
is
where
Ce = Sample extract concentration (ng/ml)
Ag = Area of the characteristic ion for the parameter to be
measured.
A;jg = Area of the characteristic ion for the internal standard.
Ig = Amount of internal standard added to each extract (ng/mL).

The actual Sample concentration (C) for each compound is calculated by
the following formula:

(V)

C = (Ce) x(;;) ,

where

c = Concentration of sample (ng/l)

Vg = The final extract volume (mL), and

Vg = The original volume of sample extracted (L).

8.2 Extended Analyses for Carcinogenic PAH in GAC Plant

Prior to use of the low-level method, a five-point response factor
calibration curve will be established showing the linear range of the
analysis for the compounds listed in Table 8-6. For every 12 hours of GC/MS
analysis, the mass spectrometer response for each PAH relative to the
internal standard is determined, as described in the Calculations Section,
using daily check standards at concentrations of 40 ng/mL. Daily response
factors for each compound must be compared to the initial calibration
curve. If the daily response factors are within #35 percent of the
corresponding calibration curve value the analysis may proceed. 1If, for any
analyte, the daily response factor is not within #35 percent of the
corresponding calibration curve value, a five-point calibration curve must
be repeated for that compound prior to the analysis of samples.

Chromatographic peak location criteria will be established using
relative retention time. An initial determination of retention times for
each PAH will be made using five-point calibration standards. Sample
component relative retention times must be within #0.1 relative retention
time units of the standard component relative retention time.

0053F PE-415
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TABLE 8-6
EXTENDED ANALYSIS CARCINOGENIC PAH

Compound Quantitation Mass
benzo(c)phenanthrene 226
dibenz(a,c)anthracene 278
dibenzo(a,e)pyrene 276
dibénzo(a,h)pyrene 276
dibenzo(a,i)pyrene 276
7,12-dimethylbenz(a)anthracene 256
3-methylcholanthrene 268
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8.2.1 Daily GC/MS Performance Tests

At the beginning of each 12 hour shift that analyses are to be
performed, the GC/MS system must be checked to see that acceptable
performance criteria are achieved for DFTPP. This DFTPP performance test
requires the following instrumental parameters:

Electron Energy 70 volts (nominal)
Mass Range - 35 to 450 amu
Scan Time - 1.0 sec.

At the beginning of each 12 hour shift, inject 2 uL (50 ng) of DFTPP
standard solution. Obtain a background corrected mass spectrum of DFTPP and
check that all the key ion criteria in Table 8-3 are achieved. 1If all the
criteria are not achieved, the analyst must retune the mass spectrometer and
repeat the test until all criteria are achieved.

8.2.2 Gas Chromatography/Mass Spectrometry Analysis

Representative aliquots are re-injected into the capillary column of
the gas chromatograph using the following conditions:

Injector Temp - 290°C
Transfer Line Temp - 310°C
Initial Oven Temp - 35°C
Initial Hold Time - 2 min.
Ramp Rate - 10°C/min.
Final Temperature - 310°C

The effluent from the GC capillary column is fed directly into the ion
source of the mass spectrometer. The MS is operated in the selected ion
monitoring (SIM) mode using appropriate windows to include the quantitation
masses of each PAH as shown in Table 8-6. The time programmed SIM
acquisition is acquired at a total scan speed of 1.1 seconds per scan.

Calculations

The following formula is used to calculate the response factors of the
internal standard to each of the calibration standards.

RF = (AgCjg)/(Aj4Cg)
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where:

Ag = Area of the characteristic ion for the parameter
to be measured.

Ajg = Area of the characteristic ion for the internal
standard. .

Cijg = Concentration of the intermal standard, ' (ng/mL).

Cg = Concentration of the parameter to be measured,

(ng/mL).

Based on these response factors, sample extract concentration for each
PAH is calculated using the following formula.

co - (As?(Is)
(Ais)(RF)

where

Ce = Sample extract concentration (ng/ml)

Ag = Area of the characteristic ion for the parameter to be
measured.

Ajg = Area of the characteristic ion for the internal standard.

Ig = Amount of internal standard added to each extract (ng/mL).

The actual sample concentration (C) for each compound is calculated by
the following formula:

where

€C = Concentration in sample (ng/l)

Vg = The final extract volume (mL), and

Vg = The original volume of sample extracted (L).

8.3 Extended Analysis for Phenolics in GAC Plant

The analyst will select three appropriate internal standards.
Calibration standards will be prepared for each parameter listed in
Table 8-7 at three concentrations. A known constant amount of the three
internal standards will be added to each standard mixture. The standard
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TABLE 8-7
EXTENDED ANALYSES ACID EXTRACTABLES

4-chloro-3-methylphenol
2-chlorophenol
2,4-dichlorophenol
2,4-dimethylphenol
2,4-dinitrophenol
2-methyl-4,6-dinitrophenol
2-nitrophenol
4-nitrophenol
Pentachlorophenol
Phenol
2,4,6-trichlorophenol
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mixtures will be analyzed according to Section 13 of EPA Method 625 (see
Appendix B). Response factors (RF) will be calculated for each compound
using the following formula:

F - (As)(cis)
(Ais)(cs)
where
Ag = Area of the characteristic m/z for the parameter to be
measured.
Ajg = Area of the characteristic m/z for the internal standard.
Cig = Concentration of the internal standard (ug/L).
Cg = Concentration of the parameter to be measured (ug/L).

1f the RF value over the working range is a constant (<35% relative standard
deviation (RSD)), the RF can be assumed to be invariant and the average RF
can be used for calculations. Alternatively, the results can be used to
plot a calibration curve of response ratios, Ag/A;g, VS. RF,

The working calibration curve or RF will be verified on each working
day by the measurements of one or more calibration standards. TIf the
response for any parameter varies from the predicted response by more than
+20%, the test will be repeated using a fresh calibration standard.
Alternatively, a new calibration curve will be prepared for that compound.

8.4 Expanded Analyses

Table 8-8 lists the parameters to be included in the expanded analyses
with appropriate analytical method references. Detailed calibration
procedures are included in each EPA method. Copies of these analytical
methods are included in the appendices. Calibration for all parameters in
the expanded analyses will be performed as set forth in the methods.

8.5 MHNon-Criteria PAH Analyses

Non-criteria water samples for PAH will be analyzed according to EPA
Method 625 with the following changes. The compounds to be analyzed will be
only those shown on Table 8-9 using the indicated internal standards and
surrogates. ERT will prepare a five-point calibration curve as described in
EPA 625 Section 7. The standard mixtures will be analyzed according to
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TABLE 8-8
EXPANDED ANALYSES ANALYTE LIST AND
METHOD REFERENCE
Analytes Method Reference
Volatile Organics EPA 6241
Acid, Base/Neutral Extractable Organics EPA 6251
Priority Pollutant Metals EPA 200.7, 204.2,
206.2, 245.1,
270.2, 279.22
Ammonia EPA 350.22
Chloride EPA 325.22
Sodium EPA 200.7
Sulfate EPA 375.42
Total Phenol 420.12
Cyanide 335.22
1

QA E415
0

"Guidelines Establishing Test Procedures for the Analysis

of Pollutants Under the Clean Water Act" Feder@l_Register.

Friday, October 26, 1984.

2 "Methods for Chemical Analysis of Water and Wastes"”
EPA-600/4-79-020, March 1979 (Revised March 1983).
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TABLE 8-9
COMPOUNDS AND MS QUANTITATION MASS IONS

Quantitation Internal
Compound Mass Ion Standard_Reference

Polzgup}ear Aromatic derchtbons (PAH)

Naphthalene 128 1
Acenaphthylene 152 1
Acenaphthene 154 1
Fluorene 166 2
Phenanthrene 178 2
Anthracene 178 2
Fluoranthene 202 2
Pyrene 202 2
Benzo(a)anthracene 228 3
Chrysene 228 3
Benzof luoranthenes 252 3
Benzo(a)pyrene 252 3
Indeno(1l,2,3,cd)pyrene 276 3
Dibenz(a,h)anthracene 278 3
Benzo(g,h,i)perylene 276 3

Internal Standards

1) Acenaphthene-dl0 164 -

2) Phenanthrene-dl0 188 -

3) Benzo(a)pyrene-dl2 264 . -
Surrogates

1) Naphthalene-d8 136

2) Flourene-dl0 176

3) Chrysene-dl12 240
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COMPOUNDS AND MS QUANTITATION MASS TIONS

Compound

Hetepoczcles and Other PAH

Indene

Indole
2,3-dihydroindene
2,3=benzofuran
‘Quinolineé
Benzo(b)thiophene
2-methyl napthalene
l-methyl napthalene
Biphenyl

Carbazole
Dibenzofuran
Acridine
Dibenzothiophene
Perylene

Benzo(e)pyrene

Internal Standards
1) Acenaphthene-dl0
2) Phenanthrene-dl0
3) Benzo(a)pyrene-dl2

Surrogates
1) Naphthalene-d8
2) Flourene-dl0
3) Chrysene-dl2

Quantitation
Mass Ion

116
117
118
118
129
134
141
141
154
167
168
179
184
252
252

164
188
264

136
176
240

Internal
Standard Reference

W W W W wWw w NN DNdDNDhD e
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Section 13 of EPA Method 625 (see Appendix B). Response factors (RF) will
be calculated for each compound using the quantitation masses shown on Table
8-9 and the following formula:

F - (As)(Cis)
(A, )(C)
where
Ag = Area of the characteristic m/z for the parameter to be
measured.
Ajg = Area of the characteristic m/z for the internal standard.
Cig = Concentration of the internal standard (ug/L).
Cs = Concentration of the parameter to be measured (ug/L).

If the RF value over the working range is a constant (<35% RSD), the RF can
be assumed to be invariant and the average RF can be used for calculatioms.
Alternatively, the results can be used to plot a calibration curve of
response ratios, Ag/A;g, vs. RF. ‘

The working calibration curve or RF will be verified on each working
day by the measurements of one or more calibration standards. T1If the
response for any parameter varies from the predicted response by more than
+20%, the test will be repeated using a fresh calibration standard.
Alternatively, a new calibration curve will be prepared for that compound.
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9. ANALYTICAL PROCEDURES
9.1 Low Level Analysis of PAH and Heterocycles
9.1.1 Summary

This method has been designed for the analysis of PAH and heterocycles
at the part per trillion level (ppt, ng/L) in water. The analysis is
carried out by isolation of the target analytes by liquid-liquid extraction
of the water sample with an organic solvent. Quantitation of the isolated
target analytes is performed by gas chromatography mass spectrometry (GC/MS)
in the selected ion monitoring mode (SIM). The compounds listed in Table
9-1 can be quantitatively determined using this analytical method.

Four l-liter volumes of sample are separated into two 2-liter samples
and extracted with methylene chloride. Analysis of the combined.and
concentrated extract is performed by gas chromatography/mass spectrometry
using the selected ion monitoring scanning mode under electron impact
ionization conditions.

9.1.2 Interferences

Method interferences may be caused by contaminants in solvents,
reagents, glassware, and other sample processing hardware that lead to
discrete artifacts and/or elevated baselines in the ion current profiles.
All of these materials must be routinely demonstrated to be free from
interferences under the conditions of the analysis by running laboratory
reagent blanks.

Matrix interferences may be caused by contaminants that are coextracted
from the sample. The extent of matrix interferences will vary considerably
from source to source, depending upon the nature of the environment being
sampled.

9.1.3 Apparatus
Glassware

Glassware must be scrupulously cleaned. Clean all glassware as soon as
possible after use by rinsing with the last solvent used in it. This should
be followed by detergent washing with hot water, and rinses with tap water,
reagent water, then methanol. It should then be oven dried at 150°C for 30
minutes, and heated in a muffle furnace at 400°C for 15 to 30 minutes.
Solvent rinses with methylene chloride may be substituted for the muffle
furnace heating. Volumetric glassware should not be heated in a muffle
furnace. After drying and cooling, glassware should be sealed and stored in
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TARLE 9 ]
COMPOUNDS AND MS QUANIITATLON MASS TONS

Quantitation Confirmation lon Internal
Compound . _Mass lon__  _(% Abundance) _  Standard Reference

Pulynuclear Aromatic Hydrocarbons (PAH)

Naphthalene 128 102 (20)

1

Acenaphthylene 152 151 (20) 1
Acenaphthene 154 193 (90) 1
F luorene 166 165 (80) 2
Phenanthrene 178 176 (20) 2
Anthracene 178 176 (20) 2
t luoranthene 202 200 (20) 2
Pyrene 202 200 (20) 2
Benzo(a)anthracene 228 226 (20) 3
Chrysene 228 226 (20) 3
Benzofluoranthenes 252 250 (25) 3
Benzo(a)pyrene 252 250 (2%) 3
Indeno(l,2,3,cd)pyrene 276 274 (20) 3
Dibenz(a,h)anthracene 278 276 (20) 3
Benzo(g,h,1)perylene 276 274 (20) 3
Internal Standards

1) Acenaphthene-dl10 164 -

2) Phenanthrene -d10 188 -

3) Benz(a)pyrene-di2 264 -
Surrogates .

1) Naphthalene-d8 136 ) B

2) Flourene=dl0 176 2

3) Chrysene-dl12 240 3
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IARLE 9 1 (Conl inued)
COMPOUNDS AND MS QUANTITATTON MASS [ONG

Quantitation Confirmation Ion ’ Internal
.umpound _Mass_lon _ _{(% Abundance) _ Standard Reference

Heterocycles and _Other PAH
Indene 116 115 (90) 1
Indole 117 270 (4V) 1
?2.3-drhydroindene 118 117 (50) 1
2.3 -bensofuran 118 90 (40) 1
Quinoline 129 102 (30) ?
Renzo(b)thiophene 134 - 2
2-methyl napthalene 141 115 (40) ?
1 -methyl napthalene 141 115 (40) 2
Biphenyl 154 153 (30) 3
Carbazole 167 166 (25) 3
Dibenzofuran 168 139 (2%) 3
Acridine 179 178 (2%) 3
Dibenzuthiophene 184 139 (20) 3
Perylene ) 252 250 (30) 3
Benzo(e)pyrene 252 250 (30) 3
Internal Standards

1) Acenaphthene-dl0 164 -

2) Phenanthrene-dl10 188 -

3) Benz(a)pyrene-dl2 264 -
Surrogates

1) Naphthalene-d8 136

2) Flourene-d10 176 2

3) Chrysene-dl12 240 3
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a clean environment to prevent any accumulation of dust or other
contaminants. Store it inverted or capped with aluminum foil. The use of
high purity reagents and solvents helps to minimize interference problems.
Purification of solvents by distillation in all-glass systems may be
required.

a) Separatory funnel - 3000 mL, with Teflon stopcock.

b) Concentrator tube, Kuderna-Danish - 10 mL, graduated
(Kontes K-570050-1025 or equivalent). Calibration must be
checked at the volumes employed in the test. Ground-glass
stopper is used to prevent evaporation of extracts.

c) Snyder column, Kuderna-Danish -~ Three-ball macro (Kontes
K-503000-0121 or equivalent).

d) Evaporative flask, Kuderna-Danish - 500 mL (Kontes
K-570001-0500 or equivalent). Attach to concentrator tube
with springs.

e) Snyder column, Kuderna-Danish - two-ball micro (Kontes
K-569001-0219 or equivalent).

f£) Micro reaction vessels, 2.0 mL (Supelco 3-3295).

Gas_Chromatograph

The analytical system is complete with a temperature programmable gas
chromatograph and all required accessories including syringes, analytical
columns, and gases. The injection port is designed for on-column injection
when using packed columns and for splitless injection when using capillary
columns.

Column

A J&W 15-meter fused silica capillary column coated with DB-5 bonded
phase, or equivalent.

Mass Spectrometer

A mass spectrometer operating at 70 ev (nominal) electron energy in the
electron impact ionization mode and producing a mass spectrum which meets
all the ion abundance criteria when 50 ng of decafluorotriphenyl phosphine
(DFTPP; bis(perfluorophenyl) phenyl phosphine) is injected through the GC
inlet. The GC capillary column is fed directly into the ion source of the
mass spectrometer.
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A computer system interfaced to the mass spectrometer allows the
continuous acquisition and storage on machine-readable media of all mass
spectra obtained throughout the duration of the chromatographic program.

The computer has software that allows searching any GC/MS data file for ioms
of a specific mass and plotting such ion abundances versus time or scan

number.

The computer allows acquisition at pre-selected mass windows for

selected ion monitoring.

Reagents

a)

b)

c)

d)

e)

£)

Reagent water - Reagent water is defined as a water in which an
interferent is not observed at the method detection limit of each
parameter of interest.

Solvents - Acetone, methanol, methylene chloride, benzene,
cyclohexane - Burdick & Jackson, distilled in glass, or equivalent.

Sodium sulfate - (ACS) Granular, anhydrous. Purify by heating at

Surrogate Spiking Solution - A solution containing 10 ng/mL of
each of naphthalene-dg, fluorene-d,,, and chrysene-d;j; (or
equivalent weight deuterated PAH) is prepared by weighing
appropriate aliquots of the purified crystals into a volumetric
flask and dilution to volume with methanol or acetone.

Internal Standard Solutions - A solution containing ca. 200 ng/mL
of each intermal standard is prepared by weighing an appropriate
aliquot of each purified crystal into a volumetric flask and
diluting to volume with methylene chloride. The internal standard
compounds are acenaphthene-dl0, phenanthrene-dl10, and
benzo(a)pyrene-dl2, or equivalent weight deuterated PAH, not used
as a surrogate.

Matrix Recovery Standard Spiking Solution - A solution containing
the following compounds at the listed concentrations is prepared
by weighing an appropriate aliquot of each purified crystal into a
volumetric flask and diluting to volume with methanol or acetone.
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Compound Concentration (ng/mL)
Naphthalene 100
Fluorene 20
Chrysene 20
Benzo(g,h,i) perylene 20
Indene 20
Quinoline 20
Benz(e)pyrene 20
2-methylnaphthalene 20

9.1.4 Extraction

Samples

Samples are extracted at pH >12. Each 4-liter sample is separated into
two 2-liter aliquots in two 3-liter separatory funnels. Each 2-liter
aliquot is spiked in the separatory funnel with the surrogate spiking
solution. A 2.00 mL volume of mixed surrogate spiking standard is added to
each 3-liter separatory funnel, to give an approximate concentration of 10
ng/L (10 ppt) of each surrogate. Each aliquot is then extracted three times
(80 mL/80 mL/80 mL) with methylene chloride. The three methylene chloride
extracts are passed through an anhydrous sodium sulfate drying column, and
combined in a Kuderna-Danish evaporative concentrator.

Concentrate the extract to approximately 0.5 mL and transfer to a
2.0 mL microreaction vessel containing 0.5 mL (500 ul) of benzene. The
methylene chloride is evaporated using a nitrogen stream. The evaporative
concentrator tube is successively rinsed with methylene chloride, the
rinsings added to the reaction vessel and the methylene chloride again
evaporated. Continue this process until at least five (5) 1 mL rinsings of
the tube have occurred. Evaporate the final methylene chloride, leaving the
500 ul of benzene. All microreaction vessels should be permanently marked
at the 500 ul level and additional benzene added, when necessary, to
insure a final 500 uY extract volume. Cap with a Teflon fitted septum cap
and store the extract at 4°C prior to GC/MS analysis.

Method Blank

For a minimum of 5% of the analyses performed, prepare a method blank

by treating a 4-L sample of laboratory reagent water exactly as described
above.
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Solvent Blank

For a minimum of 10% of the analyses performed, prepare a solvent blank
by introducing methylene chloride into two clean 3-liter separatory funnels
(80 mL/80 mL/80 mL). Combine the methylene chloride extracts and continue
the concentration exactly as described above.

Matrix Recovery Sample

For a minimum of 5% of the analyses performed, prepare a matrix
recovery sample by spiking 2.00 mL of the matrix recovery standard spiking
solution into two 2-L volumes of water collected from the GAC plant for ppt
analyses and field collected for ppb analyses. Extract the fortified sample
exactly as described above for samples. At this level of spiking, the
following compounds will be introduced into the 4-L sample at the following
concentrations:

Compound Concentration (ng/mL)
Naphthalene 100
Fluorene 20
Chrysene 20
Benzo(g,h,i) perylene 20
Indene M 20
Quinoline 20
Benz(e)pyrene 20
2-methylnaphthalene 20

Duplicate Sample

For a minimum of 10% of the samples analyzed a duplicate sample will be
taken at sampling and a duplicate analysis will be performed. This will be
carried out to insure that an estimate of precision will be available.

9.1.5 GC/MS Calibrations

Prior to use of method for low level analysis of PAH and Heterocycles,
a five-point response factor calibration curve must be established showing
the linear range of the analysis. For every 12 hours of GC/MS analysis, the
mass spectrometer response for each PAH or heterocycle relative to the
internal standard is determined, as described in the Calculations Section,
using daily check standards at concentrations of 40 ng/mL. Daily response
factors for each compound must be compared to the initial calibration
curve. If the daily response factors are within +35 percent of the
corresponding calibration curve value the analysis may proceed. TIf, for any
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analyte, the daily response factor is not within +35 percent of the
corresponding calibration curve value, a five-point calibration curve must
be repeated for that compound prior to the analysis of samples.

Chromatographic peak location criteria will be established using
relative retention time. An initial determination of retention times for
each PAH or heterocycle relative to its respective internal standard
(Table 9-1) will be made using the five-point calibration standards.
Representative average relative retention times, standard deviations and
95 percent confidence limits are presented in Table 9-2. Relative retention
times of daily check standards must be within the 95 percent confidence
limits calculated from the calibration standards for each PAH or
heterocyclic compound. 1In addition, sample component relative retention
times must be within +0.1 relative retention time units of the standard
component relative retention time.

9.1.6 Daily GC/MS Performance Tests

At the beginning of each 12 hour shift that analyses are to be
performed, the GC/MS system must be checked to see that acceptable
performance criteria are achieved for DFTPP. This DFTPP performance test
requires the following instrumental parameters:

Electron Energy 70 volts (nominal)
Mass Range - 35 to 450 amu
Scan Time - 1.0 sec.

At the beginning of each 12 hour shift, inject 2 uL (50 ng) of DFTPP
standard solution. Obtain a background corrected mass spectrum of DFTPP and
check that all the key ion criteria in Table 9-3 are reasonably achieved.

If all the criteria are not achieved, the analyst must retune the mass
spectrometer and repeat the test until all criteria are achieved.

9.1.7 Gas Chromatography/Mass Spectrometry Analysis

Just prior to analysis a 125 ul aliquot of internal standard solution
is transferred to the sample vial using a 250 uL syringe, giving a final
internal standard concentration of ca. 40 ng/mL in the extract.
Representative aliquots are injected into the capillary column of the gas
chromatograph using the following, or similar, conditions:

Injector Temp - 290°C
Transfer Line Temp - 310°C
Initial Oven Temp - 35°C
Initial Hold Time - 2 min.
Ramp Rate - 10°C/min.
Final Temperature - 310°C
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RELATIVE RETENTION TIMES AND CONFIDENCE LIMITS FOR THE COMPOUNDS
ASSOCIATED WITH THE LOW LEVEL PAH AND HETEROCYCLE METHODOLOGY

Group 1

benzofuran
dihydroindene
indene
Naphthalene-d8 (Surr.)
Naphthalene
Benz(b)thiophene
Quinoline

Indole

2-methyl
1-methyl
Biphenyl
Acenaphthylene
Acenaphthene
Dibenzofuran

Group II

Fluorene-d1l0 (Surr.)
Fluorene
Dibenzothiophene
Phenanthrene
Anthracene

Acridine

Carbazole
Fluoranthene
Pyrene-d10 (Surr.)
Pyrene

Group I1II

Benz(a)anthracene
Chrysene-dl2 (Surr.)
Chrysene

Benzof luoranthenes
Benzo(e)pyrene
Benzo(a)pyrene
Perylene-dl2 (Surr.)
Perylene

indeno (123,cd)pyrene
Dibenz(ah)anthracene
Benzo(ghi)perylene

Avg. RRT

0.550
0.590
0.598
0.733
0.735
0.743
0.783
0.824
0.832
0.848
0.901
0.962
0.988
1.011

0.872
0.875
0.974
0.988
0.994
0.999
1.013
1.130
1.155
1.157

0.873
0.874
0.876
0.960
0.984
0.988
0.944
0.996
1.114
1.113
1.149

Q0000000000000

CO0OO0OO0OO0O0O0O0O0OO0

QOO0 O0OO0DO0O0OO0OO0O0O0O0

.015
.016
.016
.017
.017
.017
.017
.018
.017
.017
.017
.018
.018
.018

.015
.015
.016
.016
.016
.016
.015
.017
.017
.017

.012
.012
.012
.014
.016
.016
.016
.016
.025
.031
.028

38

HEMFFRMEFMNDDDNODNONDNNDNODDNODO

N N N o

NMRONHHH R

.807
.765
.699
.289
.289
.258
.140
.167
.084
.055
.921
.822
.849
.791

.735
. 745
.617
.589
.597
.572
.487
.461
444
.443

.325
.320
.320
.501
.590
.615
.634
.644
.276
.743
.422

95% Confidence Limits

.520-0.580
.558-0.622
.566-0.630
.699-0.767
.701-0.769
.709-0.777
.749-0.817
.788-0.860
.798-0.866
.814-0.882
.867-0.935
.927-0.988
.952-1.024
.975-1.047

QO0OO0O0O0DO0OO0OO0O0OODOO0OO0O

.842-0.902
.845-0.,905
.942-1.006
.956-1.020
.962-1.026
.967-1.031
.983-1.043
.096-1.164
.121-1.189
.123-1.191

M2 MHOOOOOOO

.849-0.897
.850-0.898
.852-0.900
.932-0.988
.952-1.016
.956-1.020
.962-1.026
.964-1.028
.064-1.164
.051-1.175
.093 1.205

HMHFHFOOOOOOOO
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199

365
441
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TABLE 9-3
DFTPP 'ION ABUNDANCE CRITERIA

Ion Abundance Critefig

30 to 60 percent of mass 198

less than 2 percent of mass 69
less than 2 percent of mass 69

40 to 60 percent of mass 198

less than 1 percent of mass 198
base peak, 100 percent

5 to 9 percent of mass 198

10 to 30 percent of mass 198
greater than 1 percent of mass 198
present but less than mass 443
gqeater than 40 percent of mass 198

17 to 23 percent of mass 442



QUALITY ASSURANCE PROJECT PLAN Page: 78 of 125
Date: Jan. 1987
Number: QA E415
Revision: O

The effluent from the GC capillary column is fed directly into the ion
source of the mass spectrometer. The MS is operated in the selected ion
monitoring (SIM) mode using appropriate windows to include the quantitation
and confirmation masses of each PAH or heterocycle as shown in Table 9-1.
The time programmed SIM acquisition windows are listed in Table 9-4. Each
SIM sequence is acquired at a total scan speed of 1.1 seconds per scan.
Typical retention behavior of the combined PAH and heterocycle analytes and
corresponding SIM sequences are shown in Table 9-5S. For all compounds
detected at a concentration above the MDL, a check is made to insure the
confirmation ion is present.

9.1.8 Calculations

The following formula is used to calculate the response factors of the
internal standard to each of the calibration standards.

RF = (AgCig)/(A;5Cs)

where:

Ag = Area of the characteristic ion for the parameter
to be measured.

Ajg = Area of the characteristic ion for the internal
standard.

Cjs = Concentration of the internal standard, (ng/mL).

Cg = Concentration of the parameter to be measured,

(ng/mL) .

Based on these response factors, sample extract concentration for each
PAH is calculated using the following formula.

(A_)(1)
Ce =« —=——S_
(A, ) (RF)
is
where:
Ce = Sample extract concentration (ng/mL)
Ag = Area of the characteristic ion for the parameter to be

measured.
Area of the characteristic ion for the internal standard.
Amount of internal standard added to each extract (ng/mL).

Ajg
Ig

The actual sample concentration (C) for each compound is calculated by
the following formula:
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SELECTED ION MONITORING (SIM) SEQUENCE FOR
PAH AND HETEOROCYCLES

M/Z Scanned

90,
102,

90,
139,
165,
139,
184,
200,
226,
250,
274,

115,
128,
115,
151,
166,
166,
188

202,
228,
252,
276,

116,
129,
117,
152,
168,
167,

212
240
264
278

117, 118

134, 136

141, 153, 154
153, 154, 164,
176

176, 178, 179,

Scan i# Range

300-499
500-599
600-719
720-899

900-1049

1050-1249
1250-1399
1400-1649
1650-1850

Start

of 125

QA E415

0

Time (Min)

.50

9.17

11.
13.

16

19.
.92
.67
30.

22
25

00
20

.50

25

25
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TABLE 9-5
GC RETENTION BEHAVIOR FOR PAH AND HETEROCYCLES

Retention
Scan SIM
Compound M/Z Number Sequence i

2,3-benzofuran 118 383 1
2,3-dihydroindene 118 420 1
Indene 116 429 1
Napthalene-d8 (Surr.) 136 548 2
Napthalene 128 551 2
Benzo(b)thiophene 134 557 2
Quinoline 129 593 2
Indole ) 117 635 3
2-methylnapthalene 141 640 3
l-methylnapthalene 141 653 3
Biphenyl 154 703 3
Acenaphthylene 152 756 4
Acenaphthene~dl0 (IS-1) 164 776 4
Acenaphthene 154 781 4
Dibenzofuran 168 802 4
Fluorene-dl0 (Surr.) 176 843 4
Fluorene 166 848 4
Dibenzothiophene 184 956 5
Phenanthrene-d10 (IS-2) 188 970 5
Phenanthrene 178 974 5
Anthracene 178 980 5
Acridine 179 985 5
Carbazole 167 1004 5
Fluoranthene 202 1134 6
Pyrene . 202 1162 6
Benz(a)anthracene 228 1333 7
Chrysene-dl2 (Surr.) 240 1335 7
Chrysene 228 1339 7
Benzof luoranthenes 252 1496 8
Benz(e)pyrene 252 1536 8
Benz(a)pyrene-dl2 (IS-3) 264 1539 8
Benz(a)pyrene 252 1543 8
Perylene 252 1546 8
Indeno (1,2,3-cd)pyrene 276 1713 9
Dibenz(a,h)Anthracene 278 1718 9
Benzo(g,h,i)Perylene : 276 1750 9
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(Ve)
C = (Ce) x;7+— ’
(Vs)
., S
where
(o = Concentration in Sample (ng/L)
Vg = The final extract volume (mL), and
Vg = The original volume of sample extracted (L).

9.2 Extended Analyses for Carcinogenic PAH in GAC Plant

To satisfy the requirements of the RAP Section 4.3.4, ERT will analyze
one sample per year of the GAC treated water for the additional carcinogenic
compound§ shown on Table 9-6 and search for additional compounds that may be
present. ERT will first analyze the sample according to Section 9.1 of this
QAPP. A calibration standard containing the compounds shown on Table 9-6
will be prepared and used to establish a five point calibration curve. All
procedures outlined in Section 8.2 for instrument calibration will be
followed. .

The sample extract will be prepared and analyzed as outlined in Section
9.1 generating quantitative results for the compounds being regularly
measured. A second injection will be made with a selective ion monitoring
program using the quantitation masses shown in Table 9-6. This will allow
the extended analysis compounds to be quantitated at an approximately 2 ppt
detection limit. '

Following the quantative analyses of the regular and extended analysis
compounds, the extract will be reduced to a 50 ul final volume. An aliquot
will be analyzed using full-scan GC/MS (40-500 amu). Any peaks having a
signal to noise ratio of 5 or larger will be identified, if possible, using
the EPA/NIH mass spectral library. Compounds so identified will be
quantitated using the nearest internal standard and a response factor of
1.0, to a detection limit of approximately 5 ppt.

9.3 Extended Analysés for Phenolies in GAC Plant

To satisfy the requirements of the RAP Section 4.3.4, ERT will analyze
one sample per year of GAC treated water for the acid extractable compounds
shown on Table 9-7. These compounds will be analyzed according to sections
applicable to acid extractables in EPA Method 625 ("Guidelines Establishing
Test Procedures for the Analysis of Pollutants Under the Clean Water Act™.
Federal Register, Friday, October 26, 1984).

9.4 Expanded Analyses

In accordance with RAP Section 9.3.3, the Regional Administrator, the
Director, or the Commissioner may request expanded analyses of groundwater
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TABLE 9-6
EXTENDED ANALYSIS CARCINOGENIC PAH

Compound Quantitation Mass
benzo(c)phenanthrene 226
dibenz(a,c)anthracene 278
dibenz(a,e)pyrene ‘ 276
dibenz(a,h)pyrene 276
dibenz(a,i)pyrene 276
7,12-dimethylbenz(a)anthracene 256
3-methylcholanthrene 268
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TABLE 9-7

EXTENDED ANALYSES ACID EXTRACTABLES

4-chloro-3-methylphenol
2-chlorophenol
2,4-dichlorophenol
2,4-dimethylphenol
2,4-dinitrophenol
2-methyl-4,6-dinitrophenol
2-nitrophenol
4-nitrophenol
Pentachlorophenol
Phenol
2,4,6-trichlorophenol
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samples in conjunction with the Northern Area Remedial Investigation. The
list of possible analyses are shown on Table 9-8. Organic analyses and
metals analyses will be performed at ERT's Concord laboratory facility. The
inorganic analyses will be performed at ERT's Houston laboratory facility.

The analytical methods to be used for each analyte are also shown on
Table 9-8 and attached as Appendix B.

9.5 Non-Criteria PAH Analyses

Non-criteria PAH samples will be analyzed, according to EPA Method 625
(see Appendix B) with the following exceptions:

1) The compounds analyzed list will be limited to those compounds
listed in QAPP Table 9-9.

2) Deuterated PAH will be used for surrogates and internal standards,
as shown on Table 9-9.

3) Matrix spikes will be analyzed as detailed in QAPP Section 11.1.4
using the select list of matrix spike compounds as shown therein.

4) Surrogate and matrix spike acceptance criteria will be those given
in QAPP Section 15.1.

As described in EPA 625, a one-liter water sample will be extracted and

analyzed, to give a reported detection limit of 10 parts per billion for
each compound. .
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TABLE 9-8
EXPANDED ANALYSES ANALYTE LIST AND
METHOD REFERENCE

Analytes Method Reference
Volatile Organics EPA 6241

Acid, Base/Neutral Extractable Organics EPA 6251

Priority Pollutant Metals EPA 200.7, 204.2,
206.2, 245.1i
270.2, 279.2

Ammonia EPA 3502

Chloride EPA 3252

Sodium EPA 200.72

Sulfate EPA 3752

1 "Guidelines Establishing Test Procedures for the Analysis
of Pollutants Under the Clean Water Act" Federal Register,
Friday, October 26, 1984.

2 "Methods for Chemical Analysis of Water and Wastes"
EPA-600/4-79-020, March 1979.
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TABLE 9-9
COMPOUNDS AND MS QUANTITATION MASS IONS

gomgounq

Quantitation
__Mass Ion
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Internal
Standard Reference

Polynuclear Aromatic Hydrocarbons (PAH)

Naphthalene
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
Fluoranthene

. Pyrene
Benzo(a)anthracene
Chrysene

Benzof luoranthenes
Benzo(a)pyrene
Indeno(1,2,3,cd)pyrerie
Dibenz(a,h)anthracene

Benzo(g,h,i)perylene

Internal Standards
1) Acenaphthene-dl0
2) Phenanthrene-dl0
3) Benzo(a)pyrene-dl2

Surrogates
1) Naphthalene-d8
2) Flourene-dlo0
3) Chrysene-dl2

128
152
154
166
178
178
202
202
228
228
252
252
276
278
276

164
188
264

136
176
240
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COMPOUNDS AND MS QUANTITATION MASS IONS

qugoupd
Heterocycles and Other PAH

Indene

Indole
2,3-dihydroindene
2,3-benzofuran
Quinoline
Benzo(b)thiophene
2-methyl napthalene
l-methyl napthalene
Biphenyl

Carbazole
Dibenzofuran
Acridine
Dibenzothiophene
Perylene

Benzo(e)pyrene

Internal Standards
1) Acenaphthene-dl0
2) Phienanthrene-d10
3) Benzo(a)pyréne—dlZ

Surrogates
1) Naphthalene-d8
2) Flourene-dl0
3) Chrysene-dl2

Quantitation

Mass Ion

116
117
118
118
129
134
141
141
154
l67
168
179
184
252
252

164
188
264

136
176
240

Internal

Standard Reference
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10. DATA REDUCTION, VALIDATION AND REPORTING
10.1 Data Reduction and Validation

All data will be subjected to a rigorous review process before being
reported. All data forms must be dated, signed and completely filled out in
ink by the preparer. WNotes will be made if information requested is
non-applicable for the specific analysis. Each data sheet will be checked,
signed, dated and approved by someone other than the preparer.

Out-of-control events or potential out-of-control events are noted on
an out-of-control event form. This form is part of the data package and
will be completed upon data approval. If no out-of-control events are
encountered then this will also be documented. 1If an out-of-contcol event
does occur during analysis, for instance a surrogate recovery falls outside
the expected range, the analyst will describe the event, the investigative
and corrective action taken and the cause of the event on this form, and
will notify the Quality Control Coordinator (QCC).

After an analyst completes a Data Package, it is given to the
Supervisor for review. The Supervisor reviews the entire Data Package for
completeness, discrepancies and errors and writes comments, when necessary,
on the back of the Data Approval Form. If the supervisor disapproves the
Data Package it is given back to the analyst for correction. If it is
approved the Supervisor passes it along to the QCC.

The QCC then reviews the Data Package with extra emphasis on the
acceptability of quality control data. If the QCC disapproves the Data
Package it is rerouted to the Supervisor for corrective action; if the QCC
approves it, it is sent to the Laboratory Manager for final approval and
report preparation.

Before submission to the client, the final typed report is reviewed by
the Program Manager, Laboratory Manager, Supervisors and Quality Control
Coordinator for their approval and signatures.

10.2 Turnaround Time

In accordance with Section 3.2 of the RAP, ERT has agreed to a 28-day
turnaround. The City, however, makes no enforceable commitment under the
RAP except for a maximum of 7 days for extraction of organics and 40 days
following extraction for analysis of organics. For non-organic analyses,
the City makes no enforceable commitmént under the RAP except to meet the
recommended maximum analytical holding times.

10.3 Report Descriptions

10.3.1 Method Detection Limit Report

The Method Detection Limit Report will consist of a tabulation of
method detection limits (MDL) and lower confidence limits (LCL) for each
compound analyzed. These concentration limits will be utilized in

completing the Analytical Results Report (10.3.2) for all samples analyzed.
An example of this report is included as Figure 10-1.
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FIGURE 10-1
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ERT ANALYTICAL LABORATORY METHOD DETECTION LIMITS
POLYAROMATIC HYDROCARBONS

Method Detection

Limit
Compound (MDL)
Naphthalene 47
Acenapthylene 1.7
Acenapthéne 1.3
Fluorene 0.88
Phenanthrene 3.1
Anthracene 3.4
Fluoranthene 4.4
Pyrene 4.1
Benz(a)anthracene 4.4
Chrysene 4.4
Benzof luoranthenes 9.7
Benzo(a)pyrene 3.4
Indeno(l,2,3,cd)pyrene 4.4
Dibenz(a,h)anthracene 3.4
Dibenzo(g,h,i)perylene 5.3
Indene 2.9
Indole 1.9
2,3-dihydroindene 3.4
2,3-benzofuran 1.9
Quinoline 1.9
Benzo(b)thiophene 2.2
2-methylnaphthalene 5.0
1l-methylnaphthalene 3.1
Biphenyl 17
Carbozole 2.6
Dibenzofuran 1.2
Acridine 2.5
Dibenzothiophene 6.3
Perylene 1.6
Benzo(e)pyrene 1.5

Lower Control

30

1.1
0.83
0.56
2.0
2.2
2.8
2.6
2.8
2.8
6.2
2.2
2.8
22
3.a
1.8
1.2
2.2
1.2
1.2
1.4
3.2
2.0
11

1.7
0.77
1.6
4.0
1.0
0.96

All values expressed in part per trillion (ppt)

QA E415
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FIGURE 10-2
ERT ANALYTICAL LABORATORY
SUMMARY OF ANALYTICAL RESULTS
POLYAROMATIC HYDROCARBONS

Field ID: W-02 ERT No: 37015

CARCINOGENIC PAHs
Analytical Result

Parameters /1)
Quinoline
Benzo(a)anthracene
Chrysene
Benzof luoranthenes ND
Benzo(a)pyrene ¢~ ND
ND
i A gnd ND
O D ND_
ND
OTHER PAHs
2,3-benzofuran ND
2,3~dihydroindene 1.7
indene ND
Haphthalene ND
Benzo(b)thiophene ~-ND
Indole KD
2-methylnaththalene ND
l-methylnaphthalene ND
Biphenyl ND
Acenaphthylene 7.5
Acenaphthene 1l
Dibenzofuran <l,2
Fluorene 4.5
Dibenzothiophene ND
Anthracene <3.4
Acridine . ND
Carbazole ¥D
Fluoranthene ND
Pyrene 4.5
Benzo(e)pyrene ND
Perylene ND
Total Othar PAM: 35
Total PAls: 3s

ND = Concentration <LCL of MDL
<MDL = Conecentration >LCL but <MDL
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FIGURE 10-3
ERT ANALYTICAL LABORATORY SUMMARY OF ANALYTICAL RESULTS
SURROGATE RECOVERY REPORT
POLYAROMATIC HYDROCARBONS

Field Id: Ww-02 ERT No: 37015

Spike Leve Recovery
Surrogate .. ¥/ E %
Naphthalene - D8 E 9¢.9 35
Fluorene - % b 9.5 103

Chrysene - 9.8 80
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FIGURE 10-4
ERT ANALYTICAL MATRIX SPIKE RECOVERY REPORT

Field Id: Ms-02 ERT No: 37018
Spike Level Observed Recovery

Parameters (ng/1) (ng/1) e
Naphthalene 11¢ .9 49
Fluorene 7 43
Chrysene R4, 2 14.5 60
Benzo(g,h,i)peryl .4 2.02 8
Indene 24.6 6.88 28
Quinoline 23.5 12.2 52
Benzo(e)pyrene 20.4 2.45 12
2-methylnaphthalene 21.2 10.6 50

Average % Recovery: _ 38
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Advisory Drinking Water
Parameter Level Criterion
Sum of Benzo(a)pyrene and 3.0 ng/L 5.6 ng/L
Dibenz(a,h)anthracene*
Total Carcinogenic PAH 15 ng/L*x% 28 ng/L**
Total Other PAH 175 ng/L 280 ng/L

*0r the deteétion limit, whichever is largest.

x*Dif ferent concentrations for additional caréinogenic PAH may
be established in accordance with the procedure specified in
Part D.1 of the Consent Decree.
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11. INTERNAL QUALITY CONTROL CHECK
11.1 Low-level PAH Analyses/Extended Analyses/Non-Criteria PAH Analyses
11.1.1 Method Detection Limit

The method detection limit (MDL) is defined as the minimum
concentration of a substance that can be identified, measured, and reported
with 99% confidence that the analyte concentration is greater than zero.
This is determined from duplicate analyses of a sample of a given matrix
containing the analyte near the estimated detection limit.

ERT has determined the method detection limits for the part per
trillion PAH analysis of water samples, utilizing GC/MS selected ion
monitoring, as per the method described in Appendix B to Part 136 of the
Friday, October 26, 1984 Federal Register, Vol. 49, No. 209 - Definition and
Procedure for the Determination of the Method Detection Limit - Revision
11.1. Table 11-1 lists the compounds, the mean observed concentration of
seven replicates spiked at 5 parts per trillion, the standard deviation, the
method detection limit and the lower control limit (defined as 0.64 MDL).

These calculated method detection limits will be used in sample
reporting as follows:

® Concentrations of samples (after blank correction, if applicable)
less than the lower control limit of the method detection limit
will be reported as not detectable (ND). '

e Concentrations of samples (after blank correction, if applicable)
greater than or equal to the lower control limit of the method
detection limit, but less than the method detection limit will be
reported as less than the MDL, or BDL (below detection limit).

11.1.2 Method Blank and Solvent Blank

The laboratory will analyze 10% laboratory solvent blanks and 5% method
blanks as described in Section 9.0, Analytical Method. .

The method blank results associated with the sample batch will be used
to correct the observed sample concentrations in that batch as indicated
below:

® If the concentration in the blank is less than or equal to half of
the method detection limit, samples will not be corrected for the
blank. .

° If the concentration in the blank is greater than half of the

method detection limit and is less than or equal to half the
concentration detected in the sample, samples will be corrected
for the blank by subtracting the value observed for the compound
in the blank from the value observed for the same compound in the
sample.
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_ Compound

Naphthalene
Acenapthylene
Acenapthene

Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzofluoranthenes
Benzo(a)pyrerne
Indeno(l1,2,3,cd)pyrene
Dibenz(a,h)anthracene
Dibenzo(g,h,i)perylene
Indene

Indole
2,3-dihydroindene
2,3-benzofuran
Quinoline
Benzo(b)thiophene
2-methylnaphthalene
l-methylnaphthalene
Biphen}l

Carbozole
Dibenzofuran
Acridine
Dibenzothiophene
Perylena

Benzo(a)pyrene

TABLE 11-1
METHOD DETECTION LIMIT STUDY
GC/MS/SIM PART PER TRITLLION PAH/HETEROCYCLES IN WATFk

Mean

29

3.1
2.9
4.3
5.2
3.8
7.8
7.7
7.4
7.6
13
5.6
7.9
5.5
6.3
3.3
4.2
3.7
2.8
4.5
4.6
6.6
4.9
14
5.4
4.7
3.6
4.6
3.5
4.8

Standard
Deviation

15
0.53
0.42
0.28
1.0
1.1
1.4
1.3
1.4
1.4
3.1
1.1
1.4
1.1
1.7
0.92
0.61
1.1
0.61
Q.61
0.71
1.6
0.98
5.4
0.84
0.38
0.81
2.0
0.52
0.49

MDL

&
~
w

W W N oW N W WY e W WO

= O N VW vV & OV VW W & & &b N> PG e

e
N NN
. . . .

Ww un NN o

1.6
1.5

All values expressed in part per trillion (ppt)
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Lower
Control Limit

30
1.1
0.83
0.56
2.0
2.2
2.8
2.6
2.8
2.8
6.2
2.2
2.8
2.2
3.4
1.8
1.2
2.2
1.2
1.2
1.4
3.2
2.0
11
1.7
0.77
1.6
4.0
1.0
0.96
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e If the concentration in the blank is greater than half the method
detection limit and is greater than half the concentration
detected in thé sample, correction is not possible and the
compound in the sample should be reported as not applicable (NA).
If this situation occurs, the cause of the high blank must be
determined and corrective actions taken.

The solvent blank is not used to correct sample concentrations, but to
help determine the cause of contamination in high blanks.

11.1.3 Surrogates

The laboratory will spike all samples and quality control samples with
deuterated PAH surrogate compounds. The surrogate compounds will be spiked
into the sample prior to extraction and, thus, will measure individual
sample matrix effects associated with sample preparation and analysis. They
will include naphthalene-dg, fluorene-d;g and chrysene-d,;, at a
sample concentration level of 10 ng/L (ppt) or 20 ug/L (ppb). ERT will
calculate the percent recovery of each surrogate for each sample. Prior to
beginning work on the project ERT will calculate the 95% confidence limits
for each surrogate using historical data. ERT will plot control charts for
each surrogate with warning limits at two standard deviations. The control
charts will be updated as sample surrogate recoveries are plotted, as a
means of observing trends or changes in method precision. Control charts
will be used to alert ERT to the need to check method procedures, but
failure of a surrogate to fall within the 95% confidence limits of the
ongoing control charts does not necessarily invalidate the sample data.

A sample will be invalid for quantitative use in this program only if
the recovery of any one or more of the surrogates falls outside the
acceptance criteria. The acceptance criteria used for this program are the
criteria established by ERT for these surrogates during 1986. ERT will take
corrective action whenever the surrogate recovery for any one or more
surrogates is outside the following acceptance criteria:

Surrogate Acceptance Criteria %
Low-level Non-criteria
Naphthalene-d8 14-108 25-175
Fluorene-dl10 41-162 25-175
Chrysene-d12 10-118 25-175
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The following corrective action will be taken when required as stated
above:

a) Check calculations to assure there are no errors;

b) Check internal standard and surrogate solutions for degradation,
contamination, etc., and check instrument performance;

c) Reanalyze the sample or extract if the steps in part a) or b) fail
to reveal a problem. 1If reanalysis of the extracts yields
surrogate spike recoveries within the stated limits, then the
reanalysis data will be used. Both the original and reanalysis
data will be reported.

d) 1f a), b) or c¢) do not correct the problem, the data for that
sample will be reported but will not count towards satisfying the
monitoring requirements of the RAP.

11.1.4 Matrix Spikes

The laboratory will spike and analyze 5% matrix spike samples.
Following the Contract Laboratory Program rationale, ERT will spike eight
representative compounds into water from the GAC plant for ppt analyses and
field collected for ppb analyses. These compounds and the spiking levels
are listed below:

PPT PPB
Naphthalene 100 ng/L 50ug/L
Fluorene 20 50
Chrysene 20 50
Benzo(g,h,i)perylene 20 50
Indene 20 50
Quinoline 20 50
Benz(e)pyrene 20 50
2-methyl naphthalene 20 50

Naphthalene is spiked at a higher level in the ppt method, because of the
higher method detection limit. The spiking procedure is outlined in
Section 9.0 of this QAPP.

ERT will validate the analytical data by utilizing the matrix spike
sample criteria in conjunction with the surrogate recovery criteria. If the
criteria for the matrix spike are met, only samples which do not meet the
surrogate recovery criteria in that batch will be considered invalid. TIf
the matrix spike criteria are not met, the matrix spike analysis will be
repeated. If the subsequent matrix spike analysis meets the criteria, the
data will be considered valid.
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The matrix spike criteria for data validity are as follows:

L] The average of the percent recoveries for all eight compounds must
fall between 20 and 150 percent.
® Only one compound can be below its required minimum percent

recovery. These minimum percent recoveries are:

1) 10% for chrysene, benzo(g,h,i)perylene, and benz(e)pyrené;
and

2) 20% for all other compounds.

Both matrix spike and surrogate spike recoveries will be used in assessing
quality assurance/quality control for ERT's analytical work.

11.1.5 Duplicates

The laboratory will analyze 10% duplicate samples. Percent difference
between duplicates will be calculated for each detected compound. The

results will be plotted onto control charts and mean and standard deviation
will be calculated.

11.2 Extended Analyses for Phenolics in GAC Plant

The laboratory will, on an ongoing basis, spike at least 5% of the
samples to assess accuracy. For 1 to 20 samples per month, at least one
spiked sample per month is required.

The concentration of the spike in the sample will be 100 ug/L. The
percent recovery for each parameter will be compared with the corresponding
QC acceptance criteria shown in Table 11-2. If any individual recovery
falls outside the designated ranges, that parameter has failed the criteria.

1f any parameter fails the acceptance criteria for recovery, a QC check
standard containing each parameter that failed must be prepared and
analyzed. The QC check sample will be prepared at a concentration of
100 ug/L for each parameter which failed in deionized water. The QC check
sample will be analyzed and the percent recovery for each parameter
calculated.

The percent recovery for each parameter in the QC check sample will be
compared to the acceptance criteria in Table 11-2. TIf the recovery of any
parameter falls outside the designated range, the analytical result for that
parameter in the original unspiked samples is suspect and will not be used.
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TABLE 11-2

ACCEPTANCE CRITERIA - EXTENDED ANALYSES FOR,PHENOLICS1

Acceptance Criteria

Parameter (%)
4-chloro-3-methylphenol 22-147
2-chlorophenol 23-134
2,4-dichlorophenol 39-135
2,4-dimethylphenol 32-119
2,4-dinitrophenol D-191
2-methyl-4,6-dinitrophenol D-181
2-nitrophenol 29-182
4-nitrophenol D-132
Pentachlorophenol 14-176
Phenol 5-112
2,4,6—trichlorophenol| 37-144

D = Detected; result must be greater than zero.

1Repri.nted from Table 6, page 43392 of "Guidelines Establishing Test
Procedures for the Analysis of Pollutants Under the Clean Water Act",
Federal Register, Friday, October 26, 1984.
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The laboratory will also spike all samples with a minimum of three
surrogate compounds and calculate the percent recoveries. On-going quality
control charts plotting surrogate percent recoveries will be prepared. The
control charts will be updated as sample surrogate recoveries are plotted,
as a means of observing trends or changes in method precision. Control
charts will be used to alert ERT to the need to check method procedures, but
failure of a surrogate to fall within the 95% confidence limits of the
ongoing control charts does not necessarily invalidate the sample data.

1i.3 Expanded Analyses

The Expanded Analyses required in this program will be carried out with
the associated internal quality control program as summarized in
Table 11-3. The quality control checks encompass the use of method hlanks,
field blanks, matrix spikes, and duplicates for all the analyses conducted.
In addition, the GC/MS based methods for Volatile Organics (EPA 624) and
Acid/Base/Neutral Extractable Organics (EPA 625) will be conducted by
spiking multiple surrogate recovery compounds in all samples. Specific
details to be followed for each analysis are contained in the appropriate
Method Reference, all of which have been included in Appendix B.
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TABLE 11-3
EXPANDED ANALYSES INTERNAL

QUALITY CONTROL CHECKS

Analgtgs Method Reference

Volatile Organics
Acid, Base/Neutral Extractable Organics

Priority Pollutant Metals

Ammonia
Chloride
Sodium
Sulfate
Total Phenol

Cyanide

D ey

EPA

EPA

EPA

206

EPA

EPA

EPA

EPA

33s.

335,

624l

6251

200.7, 204.2,
.2, 245.1
270.

2, 279.2
350.22
325.22
200.72
375.42
22

22

H

Page: 104 of 125
Date: Jan. 1987
Number: QA E415
Revision: 0

QA/QC -

Recovery

Surrogates

x3

x4

Matrix Method Field
Spike Blank Duplicate Blank

X

X

X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X b4
X X X

‘Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the Clean Water Act"

Federal Register, Friday, October 26, 1984.

2
3

4
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“Methods for Chemical Analysis of Water and Wastes™ EPA~600/4-79-020, March 1979 (Revised March 1983).
1,2-dichloroethane-d,, benzene-dg, toluene-dg, and 4-bromo fluorcbenzene spiked at 50 wg/L.

phenol-ds, 2-fluorophenol, 2,4,6-tribromophencl, nitrobenzene-dg, 2-fluorobiphehyl, and
benzo(a)pyrene-d;, spiked at 100 ug/L in all samples.
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12. PERFORMANCE AND SYSTEM AUDITS

ERT's Concord Analytical Chemistry Laboratory participates in a variety
of interlaboratory testing and performance checks to provide periodic
assessment of the effectiveness of the overall quality control program.

12.1 Interlaboratory Performance Surveys

Performance surveys conducted by the EPA and the Massachusetts
Department of Environmental Quality Engineering (DEQE) constitute the bulk
of interlaboratory comparisons.

M DEQE Performanée Evaluations - Water Supply - Semiannual (May and
November)

- Trace Metals

- Pesticides

- Herbicides

- THMs

- Residual Free Chlorine
- Turbidity

- Total Filterable Residue
- Calcium (as CaCOj)

- Alkalinity

- pH .

- Corrosivity (@ 20°C)

- Sodium

° EPA Performance Evaluations - Water Pollution - Semiannual (April
and October)

- Trace Metals

- Minerals

- Nutrients

- orthophosphate
- Demands

- Organics

- Total Cyanide
- 0il and Grease
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ERT's performance is evaluated by the respective agency after each
round of testing, and reported to ERT's Laboratory Quality Control Manager.
The Laboratory Quality Control Manager summarizes the results in a report to
the Corporate QA Manager who reports to upper management.

12.2 Periodic In-House Audits

In-house auditing is conducted by the Corporate QA Manager, and the
National Laboratory QC Manager with the assistance of the Laboratory QC
Coordinator. These audits occur at least every six months, and typically
focus on a specific project. In-house audits take two forms - performance
audits and systems audits. Performance audits involve submittal of blind
spikes to the laboratory by the Quality Assurance Department for assessment
of analytical accuracy. Systems audits consist of a thorough review of
project procedures and documentation to confirm that work was performed in
accordance with the Quality Assurance Project Plan and that adequate )
documentation exists to satisfy the project requirements.

12.2.1 Performance Audits

Audit standarps

As required on specific projects, the Quality Assurance Division
provides spikes for analysis as independent check samples (audit
standards). The QA Department prepares any audit standards that can be
prepared readily from relatively non-hazardous, neat materials or certified
concentrated standards. 1In some cases, preparation of reliable audit
standards requires special facilities and equipment due to the hazardous
nature of the materials and/or the requirement for precise measurement of
minute quantities. 1In such cases, audit standards are obtained from the
USEPA, Environmental Monitoring and Support Laboratory (EMSL), Cincinnati,
Ohio, or from an equivalent source. The nature of the audit standards and
the frequency of performance audits are specified in the Quality Assurance
Plan of each project for which performance auditing is required. When
practical, audit standards are be provided in matrices resembling real
project sample matrices, and undergo the full sample preparation and
analysis procedure. However in many cases this is impractical, and it is
necessary to submit audit samples as extracts, for analysis only. All
measurable constituents in the audit standards should be within the expected
range of concentrations to be encountered in the real samples (or in the
extracts). They must be within the linear calibration range of the
analytical equipment to be used.
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Documentation

Performance audit standards are submitted to the Laboratory Quality
Control Coordinator by the Quality Assurance Manager or the Project Quality
Assurance Officer, in the appropriate, labeled containers. The label on
each audit standard contains the following information (as applicable):

ERT-Prepared Standards

Date prepared

Initials of preparer
Project number

Audit standard number
Analysis to be performed

EPA:Suppl%eq Spandarps

EPA EMSL identification number
Project number

Audit standard number
Analytical method to be employed

All audit standards submitted to the Laboratory are logged in the Quality
Assurance Department in a bound logbook. The following information is
entered for each standard:

Project number

ERT audit standard number

EPA EMSL identification number (if applicable)

Date prepared or received

Description of matrix

Name and quantity of each measurable constituent

Identification and expiration date of each primary standard used
Identification of any analytical equipment used (e.g. analytical
balance)

Date submitted to laboratory

° Analytical method to be employed

Interpretation of Performance Audit Results

The audit standards are analyzed by the same procedures as the real
samples. Analytical results are included in the analytical data packages.
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The Project Quality Assurance Officer obtains the analytical results
from the Laboratory Quality Control Coordinator and compares them to the
true concentrations entered for each audit standard in the Quality Assurance
Logbook. For each measurable constituent of each audit standard the percent
recovery is determined. These results are interpreted as the accuracy of
analyses represented by the performance audit.

12.2.2 Systems Audits

There are two different types of laboratory systems audits. Systems
audits of laboratory operations (Operations Audits) are performed at a
minimum frequency of once every six months. Operations audits address
general laboratory operations and conformance to the applicable
methodologies.

Systems Audit Procedures

The systems audits are performed by the Quality Assurance Manager or
his qualified designee. The Laboratory Quality Control Coordinator
participates in the audits as the labotatory's representative. It is the QC
Coordinator's responsibility to provide the auditof with access to relevant
data files, facilities and records, and to assist the auditor in obtaining
an objective assessment.

Audit checklists are used to ensure that all salient points are
addressed and documented. The checklists are filled out legibly and
reproducibly, in ink, by the auditor, and are signed and dated by the
auditor when completed. The operations audit checklist is based on EPA
laboratory evaluation criteria.

Audit checklists will cover at least the following areas:

e Operations Audit

- Personnel qualifications and training records

- Adequacy of laboratory facilities, including work space,
lighting, ventilation, and supplies

- Organization of lab facilities, including cleanliness,
chemical storage, and waste disposal

- Maintenance and calibration recordkeeping for analytical
equipment
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Safety (facility configuration and practices)

General operations, including glassware cleaning, inventory
and checking of reagents and standards, and storage
procedures

Recordkeeping, including sample log-in and tracking,
traceability of standards, control charts, data packages,
and organization of filing system

] Project Audit

0252F PE-415

Sample log-in and chain-of-custody records
Sample storage procedures and records
Sample preparation and analysis procedures
Method validation (where applicable)
Control charts

Precision and accuracy assessment,

Method blanks, reagent hlanks, duplicates, check samples,
fortifications, surrogates, etc.
Calibration

Data packages

Analyst qualifications

Data validation and reporting
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13. PREVENTIVE MAINTENANCE

Since instrumental methods of analysis require properly maintained and
calibrated equipment, the operation and maintenance of modern analytical
instrumentation is of primary importance in the production of acceptable
data. 1In order to provide this data, ERT subscribes to the following
programs:

e maintenance agreements/service contracts with instrument
manufacturers
° laboratory preventive maintenance program

13.1 Service Contracts

Analytical equipment utilized by ERT laboratory personnel for this
project are covered by maintenance agreements with the instrument
manufacturers. These manufacturers provide for both periodic "preventive”
service calls as well as the non-routine or emergency calls.

13.2 1Instrument Logbooks

Individual instrument logbooks are maintained for each piece of
equipment and located near the instrument. General information contained in
the logbooks include:

® Inventory information:
equipment name, model number, serial number, manufacturer, date of
acquisition, original cost

e Service tasks and intervals:
cleaning, calibration, operation based on the manufacturer's
recommended schedule, and previous laboratory experience

e Service record:
date of breakdown, date of return to service, downtime, problemns,
repairs, cost of repairs, who performed the repairs, parts
required, etc.

[ calibration/performance checks

[ daily operational notes

Analysts are referred to manufacturers' operating manuals for specific
procedures to be followed in the operation and/or maintenance of the
individual instruments.

Laboratory preventive maintenance includes any tasks that can be
performed in-house, i.e., systematic cleaning of component parts as
recommended in the instrument manual. If problems cannot be corrected by
laboratory personnel, the instrument service representative is contacted and
a service call requested to correct the problem.
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14. SPECIFIC PROCEDURES TO ASSESS DATA PRECISION, ACCURACY AND COMPLETENESS

A quality control program is a systematic process that controls the
validity of analytical results by measuring the accuracy and precision of
each method and matrix, developing expected control limits, using these
limits to detect errors or out-of-control events, and requiring corrective
action techniques to prevent or minimize the recurrence of these events.

14.1 External and Internal Components

The accuracy and precision of sample measurements are influenced by
both external and internal factors. External factors or errors are those
associated with field collection and sample transportation. Internal
factors or errors are those associated with sample preparation and
analysis. External factors are defined briefly in Section 14.1.1. 1Internal
factors are defined in Section 14.1.2. These internal components associated
with laboratory practices, procedures, and controls of data quality
confidence are presented in further depth.

14.1.1 External Components: Accuracy and Precision
Measurements

The results for quality control samples taken in the field represent
the best estimates of accuracy and precision for the samples, since these
values reflect the entire process from sample collection through sample
analysis. Below is a brief description of the information provided by each
of these control samples:

e Field matrix spike - provides an estimate of bias based on
recovery; includes matrix effects associated with sample
preservation, shipping, preparation, and analysis.

° Field collected samples or replicates - independent samples
collected at the same point in space and time. These give the
best measurement of precision for sample collection through
analysis. ;

) Field duplicate - a sample that has been divided into two or more
portions. The analytical values obtained for each of these
portions gives a second best measurement of precision for the
entire sampling and analysis scheme.
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14.1.2 1Internal Components: Accuracy and Precision
Measurements

The results of quality control samples created in the laboratory
represent estimates of analysis and precision for the preparation and
analysis steps of sample handling. This section describes the quality
control-type information provided by each of these analytical measurements.
The frequency of each of these measurements is discussed in Section 11.0,
Internal Quality Control Checks. »

Accuracy Measurements

o Laboratory fortifications - provide an estimate of bias based on
recovery of the compounds analyzed for the sample batch,
incorporating matrix effects associated with sample preparation
and analysis.

® Surrogates - provide an estimate of bias based on recovery of
similar compounds, but not the compounds analyzed, for each
sample, incorporating matrix effects associated with sample
preparation and analysis.

) Internal standard - an analyte that has the same characteristics
as the surrogate, but is added to each sample in a batch, just
prior to analysis. It measures bias or change in instrument
performance from sample to sample, incorporating matrix effects
associated with the analysis process only.

° Analysis matrix spikes - The analysis matrix spike is added prior
to analysis. These spikes are similar to the internal standard;
however, the analyte used is the same as that being analyzed and
usually is added to a selected few samples in a batch of
analyses. It incorporates matrix effects associated with the
analysis step only.

Precision Measurements

' Laboratory duplicates - a sample that has been homogenized and
split into two equal portions before the method sample preparation
process. It measures sample precision associated with the
preparation through analysis.

° Analysis replicate - a sample solution or extract that has been
split before analysis; measures sample precision associated with
the analysis only.
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1l4.2 Control Charts

Control charts are quality control tools which graphically display the
progression or movement of similar points taken at regular intervals in a
process or over time. Both accuracy and precision control charts are
maintained for each method and matrix.

14.2.1 Accuracy

Accuracy charts are maintained for surrogate and laboratory
fortification recoveries. Each sample is identified by the date it was
prepared and analyzed and its ERT sample number. The amount for each method
and matrix is approximately five times the MDL. Values are plotted as
percent recovered by computer program on an x-y graph. The mean, warning
and control limits are presented graphically to enable a concise review of
accuracy of the analysis.

14.2.2 Precision

Precision charts are maintained for laboratory duplicates. Both
samples are identified by the date(s) prepared and analyzed and their ERT
number. Values are plotted as percent difference on an x-y graph. The
mean, warning and control limits are presented graphically to enable review
of the precision of the analysis.

14.2.3 Limits

Both upper and lower warning limits and upper and lower control limits
are established to aid in interpretating a suspicious or an out-of-control
event. Warning limits express a narrower confidence interval and are used
to warn the analyst or supervisor of possible system inconsistencies or
failures, before an out-of-control event occurs. Control limits express the
outer limits of excepted method variability.

14.3 Suspicious/Out-of-Control Events

Graphing and connecting successive data points on control charts
enables the laboratory to detect many types of suspicious and out-of-control
situations. These events can be caught by monitoring for the following:
outliers (suspicious and out-of-control), runs (suspicious), trends
(suspicious), and periodicity (suspicious).
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14.3.1 Outliers

There are two types of outliers: any particular point that falls
outside the control limits or any point that falls outside the warning
limits. A point that falls outside the control limits is classified as an
out-of-control event; a point that falls outside the warning limits is
classified as a suspicious event.

14.3.2 Runs

A run is defined as a series of points that line up on one side of the
central line (the mean). Any run that has a length of seven points is
indicative of a potential abnormality in the process, a suspicious event. A
run can suggest several potential problems such as a leak in the system,
elevated contamination, or incorrect dilutions of standards.

14.3.3 Trends

A trend is defined as a series of points that are marked by an
unbroken rise or fall. Any trend with a length of five points is
classified as a suspicious event. A trend may indicate a change in
instrument sensitivity due to a dirty source or injection port or
standard degradation, to name a few.

14.3.4 Periodicity

Periodicity is a term used to describe a recurring pattern of
change over equal intervals. This occurrence may be of any length or
amplitude; thus, careful observation of the control chart is necessary.

14.4 Completeness

The City will submit to EPA a minimum of 90% of the analytical
data required under this QAPP, with the following exception.
Analytical data required for active drinking water sources will be
100% complete.
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15. CORRECTIVE ACTION

Corrective actions are required whenever an out-of-control event
or potential out-of-control event is noted. The investigative action
taken is somewhat dependent on the analysis and the event.

Generally, out-of-control events or potential out-of-control
events are noted on an out-of-control event form (see Figure 15-1).
This form is part of the data package and, thus, must be completed
prior to data approval. If an out-of-control event does occur during
analysis, for instance, a surrogate recovery falls outside the
expected range, the analyst must describe on this form: the event, the
investigative and corrective action taken, and the cause of the event,
and notify the laboratory quality control coordinator (QCC). In some
cases, investigation of an out-of-control event will reveal no
problems. 1In such cases, only the event and the investigative action
is recorded. If an out-of-control event is discovered during data
package review, the QCC notifies the supervisor for corrective action.

15.1 Low-level PAH Analyses/Extended Analyses/Non-Criteria PAH.
Analyses

15.1.1 Surrogates

The laboratory will use the surrogates: naphthalene-dg;
fluorene-dig and chrysene-dis at a sample concentration level of
10 ng/L (ppt) or 20 ug/L (ppb). ERT will calculate the percent
recovery of each surrogate for each sample. Corrective action will be
taken whenever the surrogate recovery for any one or more surrogates
is outside the following acceptance criteria:

Surrogate Acceptance Criteria %
Low-level Non-critéria

Naphthalene-d8 14-108 25-175

Fluorene-dl1l0 41-162 25-1175

Chrysene-dl2 10-118 25-175

The following corrective action will be taken when required as stated
above:

a) Check calculations to assure there are no errors;

b) Check internal standard and surrogate solutions for degradation,
contamination, etc., and check instrument performance;

c) Reanalyze the sample or extract if the steps in part a) or' b) fail -
to reveal a problem. If reanalysis of the extracts yields ~
surrogate spike recoveries within the stated limits, then the
reanalysis data will be used. Both the original and reanalysis
data will be reported.
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Figure 15-1 Out-of-Control Event Form

Date Time B} Analyst

Method Matrix

Initials of individual initially notified _ _
Suspect lab mmbers . -
out—-of-centrol lab mumbers

Indication of cut-of-coriool event

Cause determined

Action taken

Date arnd time QAC notified

Date ard time centrol resumed

Precisiofnt criteria met Accuracy criteria met

Reamalysis of data cctpleted
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d) If a), b) or ¢) do not correct the problem, the data for that
sample will be reported but will not count towards satisfying the
monitoring requirements of the RAP.

15.1.2 Matrix Spikes
ERT will use eight representative compounds spiked into a sample of

water collected in the field. These compounds and the spikihg levels are
listed below:

PPT PPB
Naphthalene 100 ng/L 50ug/L
Fluorene 20 50
Chrysene 20 50
Benzo(g,h,i)perylene 20 50
Indene 20 50
Quinoline 20 50
Benzo(e)pyrene 20 50
2-methyl naphthalene 20 50
‘ Naphthalene is spiked at a higher level in the ppt method, because of the

higher method detection limit.
The matrix spike criteria for data validity are as follows:

® The average of the percent recoveries for all eight compounds must
fall between 20 and 150 percent.
° Only one compound can be below its required minimum percent

recovery. These minimum percent recoveries are:

1) 10% for chrysene, benzo(g,h,i)perylene, and benzo(e)pyrene,
and
2) 20% for all other compounds.

If the matrix spike criteria are not met, the matrix spike analysis will be
repeated. If the subsequent matrix spike analysis meets the criteria, the
data will be considered valid. Both matrix spike and surrogate spike
recoveries will be used in assessing quality assurance/quality control for
ERT's analytical work.

15.2 Extended Analyses for Phenolics in GAC Plant

15.2.1 Surrogates

The laboratory will spike all samples with a minimum of thiee surrogate
compounds and calculate the percent recoveries. On-going quality control

charts plotting surrogate percent recoveries will be prepared. The control
charts will be updated as sample surrogate recoveries are plotted, as a
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means of observing trends or changes in method precision. Control charts
will be used to alert ERT to the need to check method procedures, but the
failure of a surtogate to fall within the 95% confidence limits of the
ongoing control charts does not necessarily invalidate the sample data.

15.2.2 Matrix Spikes

The percent recovery for each parameter in the matrix spike will be
compared with the corresponding QC acceptance criteria shown in Table 15-1.
If any individual recovery falls outside the designated rdnges, that
parameter has failed the criteria. If any parameter fails the acceptance
criteria for recovery, a QC check standard containing each parameter that
failed must be prepared and analyzed. The QC check sample will be prepared
at a concentration of 100 ug/L for each parameter which failed, in deionized
water. The QC check sample will be analyzed and the percent recovery for
each parameter calculated.

The percent recovery for each parameter in the QC check sample will be
compared to the acceptance criteria in Table 15-1. If the recovery of any
parameter falls outside the designated range, the analytical result for that
parameter in the original unspiked samples will be reported but will not
count towards satisfying the monitoring requirements of the RAP.

15.3 Expanded Analyses

Table 15-2 shows the analytes to be measured for expanded analyses
This section discusses the criteria to be used for evaluating the results of
the quality control analyses discussed in Section 11.3 and the corrective
actions to be taken whenever a sample or samples fail to meet the criteria.

15.3.1 Volatile Organics

Volatile organics will be analyzed according to EPA Method 624 (see
Appendix B), which contains specific quality control procedures and
criteria. Corrective action will be taken whenever the results of the
required quality control, as set forth in Section 8 of EPA 624, fail to meet
the compound specific acceptance criteria given on Table 5 of EPA 624.

The percent recovery for each parameter in the matrix spike will be
compared with the corresponding QC acceptance criteria shown in Table 5 of
EPA 624. 1If any individual recovery falls outside the designated ranges,
that parameter has failed the criteria.

If any parameter fails the acceptance criteria for recovery, a QC check
standard containing each parameter that failed must be prepared and
analyzed. The QC check sample will be prepared at a concentration of
100 ug/L for each parameter which failed in deionized water. The QC check
sample will be analyzed and the percent recovery for each parameter
calculated.
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TABLE 15-1

ACCEPTANCE CRITERIA - EXTENDED ANALYSES FOR PHENOLICS1

Acceptance Criteria

Parameter (%)
4-chloro-3-methylphenol 22-147
2-chlorophenol 23-134
2,4-dichlorophenol 39-135
2,4-dimethylphenol 32-119
2 ,4-dinitrophenol D-191
2-methyl-4,6-dinitrophenol D-181
2-nitrophenol 29-182
4-nitrophenol D-132
Pentachlorophenol 14-176
Phenol - 5-112
2,4,6-trichlorophenol 37-144

D = Detected; result must be greater than zero.
1Reprinted from Table 6, page 43392 of "Guidelines Establishing Test
Procedures for the Analysis of Pollutants Under the Clean Water Act",

Federal Register, Friday, October 26, 1984.
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EXPANDED ANALYSES ANALYTE LIST AND
METHOD REFERENCE
Analytes Method Reference
Volatile Organics EPA 6241
Acid, Base/Neutral Extractable Organics EPA 6251
Priority Pollutant Metals EPA 200.7, 204.2,
206.2, 245.1,
270.2, 279.22
Ammonia EPA 350.22
Chloride EPA 325.22
Sodium EPA 200.72
Sulfate EPA 375.42
Total Phenol 335.22
Cyanide 335.22
1

"Guidelines Establishing Test Procedures for the Analysis

of Pollutants Under the Clean Water Act" Federal Register,

Friday, October 26, 1984.

2 "Methods for Chemical Analysis of Water and Wastes"
EPA-600/4-79-020, March 1979 (Revised March 1983).
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The percent recovery for each parameter in the QC check sample will be
compared to the acceptance criteria in Table 5 of EPA 624. I1f the recovery
of any parameter falls outside the designated range, the analytical result
for that parameter in the original unspiked samples will be reported but
will not count towards satisfying the monitoring requirements of the RAP.

The laboratory will also spike all samples with a minimum of three
surrogate compounds and calculate the percent recoveries. On-going quality
control charts plotting surrogate percent recoveries will be prepared. The
control charts will be updated as sample surrogate recoveries are plotted,
as a means of observing trends or changes in method precision Control charts
will be used to alert ERT to the need to check method procedures, but
failure of a surrogate to fall within the 95% confidence limits of the
ongoing control charts does not necessarily invalidate the sample data.

15.3.2 Acid, Base/Neutral Extractable Organics

Extractable organics will be analyzed according to EPA Method 625 (see
Appendix B). EPA Method 625 contains detailed quality control procedures.
All samples analyzed for extractable organics will include the quality
control requirements outlined in Section 8 of EPA 625. Corrective action
will be taken whenever the matrix spike recovery compounds (a rotating
representative group of 10-12 parameters) fall outside the ranges for
acceptance criteria in Table 6 of EPA 625. If any parameter fails the
acceptance criteria for recovery, a QC check standard containing each
parameter that failed must be prepared and analyzed. The QC check sample
will be prepared at a concentration of 100 ug/L for each parameter which
failed, in deionized water. The QC check sample will be analyzed and the
percent recovery for each parameter calculated.

The percent recovery for each parameter in the QC check sample will be
compared to the acceptance criteria in Table 6 of EPA 625. If the recovery
of any parameter falls outside the designated range, the analytical result
for that parameter in the original unspiked samples will be reported but
will not count towards satisfying the monitoring requirements of the RAP.

The laboratory will also spike all samples with a minimum of three
surrogate compounds and calculate the percent recoveries. On-going quality
control charts plotting surrogate percent recoveries will be prepared. The
control charges will be updated as sample surrogate recoveries are plotted,
as a means of observing trends or changes in method precision. Control
charts will be used to alert ERT to the need to check method procedures, but
failure of a surrogate to fall within the 95% confidence limits of the
ongoing control charts does not necessarily invalidate the sample data.
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15.3.3 Priority Pollutant Metals

Priority pollutant metals method references are shown on Table 15-2.
All samples analyzed for metals will follow the detailed quality control
procedures outlined in the individual methods. The methods are included in
Appendix B. Corrective action will be taken whenever the percent recovery
for individual metals for matrix spikes is outside the range of 75-125%.
Whenever a matrix spike fails to meet the criteria for any metal, the
following corrective action will be taken:

a) Check calculations to assure there are no errors.

b) Check standards for degradation, contamination, etc., and check
instrument performance.

c) 1f the steps in (a) or (b) fail to reveal a problem, a QC check
sample will be prepared by spiking deionized water with those
metals which failed to meet the criteria in the original matrix
spike.

d) The QC check sample will be analyzed and the results compared to
the criteria. If the QC check standard meets the criteria no
further corrective action will be taken.

e) If any metal contained in the QC check standard fails the
criteria, the data for that metal for those samples associated
with the matrix spike will not be valid.

15.3.4 Other Inorganics

Method references for ammonia, chloride, sodium, sulfate, total
cyanide, and total phenol are shown on Table 15=2. All samples analyzed for
these parameters will follow the quality control procedures outlined in
those methods and discussed in Section 11.3 of the QAPP. The methods are
included in Appendix B. Corrective action will be taken whenever the
percent recovery for the analyte in question for matrix spikes is outside
the range of 75-125%. Whenever a matrix spike fails to meet the criteria
the following corrective action will be taken:

a) Check calculations to assume there are no errors.

b) Check standards for degradation, contamination, etec., and check
instrument performance.

c) If the steps in (a) or (b) fail to reveal a problem, a QC check
standard will be prepared by spiking deionized water with the
analyte in question. .

d) The QC check standard will be analyzed and the result compared to
the criteria. If the QC check standard meets the criteria no
further corrective action will be taken.

e) If the QC check standard fails the criteria, the data for samples
associated with that matrix spike for the analyte in question will
be considered invalid.

0252F PE-415



QUALITY ASSURANCE PROJECT PLAN Page: 123 of 125
Date: Jan. 1987
Number: QA E415
Revision: O

15.4 Other Corrective Actions

These sections discuss corrective actions which will be taken in the
event that a sample or sample extract is lost or destroyed during shipment,
storage or analysis, or in performance and system audits.

15.4.1 Samples

In order to minimize the possibility of sample destruction during
shipment, six l-liter bottles will be taken for all low-level (ppt)
samples. For all samples, field blanks, duplicates, and matrix spikes,
subsequent extraction and analysis will be conducted on four intact 1l-liter
bottles. All field blanks will be collected in duplicate. One field blank
will be analyzed with the sample set and the duplicate will be extracted and
held. 1In the event that the field blank is lost during analysis or
invalidated, the duplicate field blank will be analyzed and reported.

1f less than four liters of a sample remains after shipment and storage
for analysis, the City will be notified and another sample will be collected
and shipped to the laboratory for analysis. The analysis report for the
sample batch containing the affected sample will clearly note in the
discussion section that a replacement sample was taken.

15.4.2 Sample Extracts

If a sample extract is broken or lost during analysis, the City will be
notified and another sample will be collected and shipped to the laboratory
for analysis if necessary, depending upon the data completeness requirements
for the specific sample type. The analysis report for the sample batch
containing the affected sample will clearly note in the discussion section
that a replacement sample was taken.

15.4.3 Quality Control Samples

If a solvent blank, method blank, or matrix spike is lost or broken
during analysis, a replacement QC sample will be sampled and analyzed. The
analysis report will clearly note that a replacement QC sample was analyzed.

If a field blank is lost or broken during shipment, storage, or
analysis, no replacement will be analyzed. The analysis report for the
sample batch associated with the field or shipping blank will clearly note
in the discussion section why the data is unavailable. If the
interpretation of the ‘data from samples associated with the affected field
blank warrant it, resampling of the entire batch may be conducted. This
decision would be reached by concurrence of the EPA, MPCA and City project
leaders.
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15.4.4 Performance and System Audits

Each systems audit is immediately followed by a debriefing, in which
the auditor discusses his findings with the laboratory representatives. The
debriefing serves a two-fold purpose. First, laboratory management is
afforded an early summary of findings, which allows them to begin
formulating corrective strategies, and second, the auditor has a chance to
test preliminary conclusions and to correct any misconceptions before
drafting his report.

The systems audit report (which may or may not contain performance
audit findings) is first issued in draft to the Laboratory Quality Control
Coordinator. The QC Coordinator distributes the draft to the Laboratory
Manager and appropriate supervisors to solicit comments and/or rebuttals.
These responses are forwarded, in writing, to the auditor. The auditor
makes revisions to the draft, on the basis of these responses, at his
discretion. Any points of disagreement between the QA departrent and the
laboratory organization are resolved through discussion before the final
report is issued. Written responses to the draft report are attached to the
final freport as an appendix.

Final audit reporfts are issued to project management and to corporate
management. Items requiring corrective action are documented on a
Corrective Action Request Form addressed to the project manager. One copy
is retained by QA upon issuance. The project manager receives the original
and one copy. When satisfactory progress has been achieved on each
requested action, the project manager or designee enters descriptions of
actions and results on the form, then retains the copy and returns the
original to QA to close the loop.

Results of interlaboratory performance surveys and in-house audits,
along with unresolved corrective action items are summarized in a quarterly
report from the Quality Assurance Manager to the Executive Vice President.
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16. QUALITY ASSUARANCE REPORTS TO MANAGEMENT

The ERT Quality Assurance Department is completely independent of line
function. 1Its manager reports directly and exclusively to the ERT Executive
Vice President. The Laboratory Quality Coéntrol Coordinator is appointed by
the Chemistry Division Quality Control Manager who reports directly to the
Division Director with ancillary responsibilities to the Laboratory Manager
and the Corporate Quality Assurance Manager.

Reports summarizing any changes in quality control procedures and
guidelines, updated control limits and any deviations are made on a periodic
basis to both laboratory and corporate management. These occur through a
regular quarterly report from the Laboratory QC Coordinator to the Division
QC Manager. Copies of this report are also submitted to the Corporate QA
Manager, the Division Director, the Laboratory Manager and Supervisors.
Should the circumstances warrant more frequent communication between the
laboratory QCC, the QC Manager or any other persons in management, both
verbal and written communication will be implemented.

16.1 Performance and System Audits

-7
Final performance and system audit reports are issuzd to project
management and to corporate management. Items requiring corrective action
are documented on a Corrective Action Request Form addressed to the project
manager. The Corrective Action Request is a three-part NCR-type form. The
first copy is retained by the Quality Assurance Department upon issuance.
The project manager receives the original and one copy. When satisfactory
progress has been achieved on each requested action, the project manager or
designee enters descriptions of actions and results on the form, then
retains the copy and returns the original to the Quality Assurance
Department to close the loop.

Results of interlaboratory performance surveys and in-house audits,
along with unresolved corrective action items are summarized in a quarterly
report from the Quality Assurance Manager to the Executive Vice President.
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10.3.2 Sampling Report

The sampling report will contain the following information associated
with each sample and sample analysis:

1) Field Identification Designation

2) ERT Labhoratory Sample Number

3) Field Logbook/Page Number

4) Date of Collection

5) Date Received at ERT

6) Date Extracted

7) Date Analyzed

8) GC/MS File #

9) GC/MS Tape i

10) Corresponding DFTPP File #

11) Corresponding Matrix Spike Sample #

12) Corresponding Method Blank Sample

13) Corresponding Solvent Blank Sample #
14) Corresponding GC/MS Calibration Standard File #
15) Description of any problems encountered

10.3.3 Analytical Results Report
Each analytical results report will contain the following:

1) Field Identification Designation

2) ERT Laboratory Sample Number

3) Analytical Results (ppt or ppb), in terms of a) individual PAH
identification and quantitation b) Total Carcinogenic PAH c¢) Total
Other PAH and d) Total PAH

The analytical results report will be validated and signed by the
Laboratory Manager.

List of Carcinogenic PAH and Other PAH

The analytical method will provide for identification and quantitation
of two groups of target compounds - the Carcinogenic PAH and the other PAH
group. Listed in Table 10-1 are the two groups of target compounds.
Analytical results will be reported for individual compounds, with the
exception of the three benzofluoranthene isomers (b,j, and k). Due to the
difficulty in maintaining chromatographic separation of this isomeric
series, a total benzofluoranthenes analytical result will be reported
(unless advances in chromatographic technology allow for separation in the
future). This benzoflouranthenes quantitative result will be utilized in
the calculation of total carcinogenic PAH.
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STANDARD PAH AND OTHER PAH COMPOUNDS
FOR IDENTIFICATION AND QUANTITATION

a. Carcinogenic PAH

Compound

benzo(a)anthracene
benzo(b)fluoranthene
benzo(j)fluoranthene
benzo(k)fluoranthene
benzo(ghi)perylene
benzo(a)pyrene
chrysene
dibenz(a,h)anthracene
indeno(1l,2,3-cd)pyrene
quinoline

b. Other PAH

Compound

acenaphthene
acenaphthylene
acridine
anthracene
2,3-benzofuran
benzo(e)pyrene
benzo(b)thiophene
biphenyl
carbazole
dibenzofuran
dibenzothiophene
2,3-dihydroindene
fluoranthene
fluorene

indene

indole
l-methylnaphthalene
2-methylnaphthalene
naphthalene
perylene
phenanthrene
pyrene

0053F PE-415
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Analytical Results Reporting Protocol

The quantitative results for any of the identified target compounds
will be reported in one of three possible ways. Concentratidns of analytes
equal to or greater than the method detection limit (MDL) will be assigned a
numerical concentration value reported to two (2) significant figures (i.e.
52 ng/L). Concentrations of analytes identified as present at a level less
than the MDL but equal to or greater than the lower confidence limit (LCL)
of the 95% confidence interval of the MDL are reported as less than the MDL
(<MDL, i.e. <3.0 ng/L). Concentrations of target analytes less than the LCL
(95% confidence interval) of the MDL are reported as not detectable (i.e.
ND). 1In all cases, the quantitative results will be corrected for levels
observed in the method blank, as described in Section 11.2. An example of
this report is included as Figure 10-2.

10.3.4 Surrogate Recovery Report
Each surrogate recovery report will contain the following:

1) Field Identification Designation

2) ERT Laboratory Sample Number

3) Spiking concentration for each of the three deuterium labelled
surrogate compounds (naphthalene-dg, fluorene-d,g,
chrysene-di5)

4) Percent recovery result for each of the three surrogate compounds.

An example of this report is included as Figure 10-3.
10.3.5 Matrix Spike Recovery Report

Each matrix spike recovery report will contain the following:

1) Field identification designation

2) ERT laboratory sample number

3) Spiking concentrations for each of the eight compounds selected
(naphthalene, fluorene, chrysene, benzo(g,h,i) perylene, indene,
quinoline, benz(e)pyrene, and 2-methylnaphthalene). r

4) Percent recovery results for all the method spike compounds.

5) Average percent recovery for the group of eight compounds spiked.

An example of this report is included as Figure 10-4.

10.3.6 Reporting Requirements for Samples Exceeding Advisory Levels or
Drinking Water Criterion

For active drinking water wells, ERT will notify the City of St. Louis
Park by telephone, within 24 hours of compléting an analysis, whenever a
sample analysis is shown to exceed the following Advisory Levels or Drinking
Water Criterion:

0053F PE-415
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1.0 Applicability
This Standard Operating Procedure (SOP) provides bagic instructions to
be employed for the field operation of Hydrolab digital multimeters
(Model Nos. 4041 and 8000). Hydrolabs are used for field measurement
of water-quality parameters.
2.0 Responsibilities
The field team is responsible for ensuring that the Hydrolab unit is in
proper operating condition prior to use in the field. All
gystem-calibration checks are the responsibility of the field teanm.
3.0 Materials
] Hydrolab Operation and Maintenance Ianstructios Manual
] Hydrolab Sonde unit, battary pack and surface unit

° Hydrolab calibration-cup

‘ ° Two Pisher-brand laboratory potassium chloride (XCl) standard
solutions (known conductivity at 25°C)

e Two freshly prepared pH buffer solutions. Gaenerally pH 7.0 and pH
4.0 or 10.0 are used.

° Distilled or de-ionized wataer (approximately two litars)

° Chemical-free paper towels

) Screwdrivers (as supplied in the Hydrolab Accessory Kit)
4.0 Procedures

The Hydrolab provides simultaneous measurement of four water quality
parametars; 1) dissolved oxygen, in mg/l, 2) temperature, ia °C; 3) pH,
in standard units, and 4) coanductivity, in umhog/cm (uS/cm). The panel
switech on the front of the indicator unit controls which parameter is
being messured agd read-out.

The display is read in the following manner; temperature, pH and

dissolved oxygen are read out directly. For example, a tempefature of

21.8°C will be displayed as 21.8. A dissolved oxygen (D.0.) or pH

reading of 8.1 will be displayed at 08.1. Conductivity is read out

directly on the 2k scale. If the 20k scale is required to measure
’ higher conductivity the number that is displayed will need to be

0883J
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multiplied by 10. In the 200k scale the reading will be
multiplied by 100. Por example, suppose the sample being measured
has a conductivity of 1527 uS/em. Using the 2k scale, the display
will show 1527 (difect read-out). Using the 20k scale the display
will show 153 (153 x 10 = 1530 uS/cm). Using the 200k range the

" display will show 015 (015 x 100 = 1500 uS/cm). Only the Hydrolab

model 4041 offers the three scale measurement. The Hydrolab
model 8000 is restrictad to measurement of conductivity withia the
range of 0-2000.

Hydrolab Calibration

A complete calibration check should be perfaormed before going to
and after returning from a field sampling/water quality
measurement activity. The calibration procedures should be
carried out in a coantrolled environment such as a laboratory, but
& field office or closed-in shelter may also be used.

At least one hour prior to calibration, take the following
preparatory steps:

1) Remove the "Storage-Cup” from the Soade Unit.
2) Remove the protective guard from the disgsolved oxygen sensor.

3) Install the "Calibration-Cup” on the Sonde Unit and £fill to
the brim with distilled water.

4) Seal the Calibration Cup with the soft plastic cap and store
the sonde unit, calibration standards, and the distilled
water at constant room temperature for at least one hour in
order to bring the various sensors, temperature compensating
elements, and the calibration solutions into thermal
equlibrium (within a few degrees).

All of the calibration controls are located on the front panel of
the Indicator Unit. Adjustments, if necessary, should be made in
the following manner:

1) Remove™ the appraopriate seal-screw for the parameter beiag
adjusted.

2) Ingert & small screwdriver through the access hole and
adjust the calibration control in the direction which briags
the reading into agreement with the value of the standacd
solution being employed.

k) Replace the seal-screw.
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A _BRINSE STEP will be used several times duriang the calibration
procedure. It is to be performed ia the following manner: Fill
the calibration cup halfway with de-ionized or distilled water.
Snap on the soft plagtic cap; shake the soade unit for ten seconds
and then pour out the water. Repeat twice more using fresh
de~ionized or distilled water. Remove the cup and shake as much
of the rinse water as possible from the electrodes.

4.1.1 Dissolved Oxygen Calibration

The Dissolved Oxygen system is the first to be calibrated
gince the water that has been stored in the calibration cup
{s used to maintaia control of the temperature ingide the
cup. The calibration standard is either a water sample of a
kanown D.0. concentration (determined in the laboratory by
the Winkler or iodemtric method in accordance with Standard
Methods for the Examination of Water and Wastewater, 15th
Bdition, APHA-AWWA-WPCF, 1980 or water-saturated air at the
temperature inside the calibration cup. The following
procedures are for the water-saturated air method for D.O.

‘ calibration.

Invert the Sonde Unit and remove the soft plastic cap. Pour
off enough water to bring the level to just below the D.O.
membrane~ retainer O-ring. With a clean paper towel or
tissue blot any moisture from the D.0 membrane. Cover the
calibration cup mouth with one of the hard plastic caps
provided in the Accessory Kit. This will keep drafts from
blowing on the membrane. Do _not seal the cup with the
plastic cap, because that could cause a partial-pressure
change in the cup. Wait approximately S5 miauted, or until
the reading is stable, thean switech to the TEMPERATURE
position and record the temperature reading. Refer to

Table 1 for the correct oxygen coancentfation at this
temperature. Since the table values refer to concentrations
at Standard Pressure it will be necessary to correct the
value for local barometric pressure. This should be dome in
the following manner:

Correct D.0. Setting = (Local Barometric
- Pressure/760mm) x (Table value
at Cup Temperature)

EXAMPLE: If T = 28.5°C and Local Barometric
Pressure = 800mm,

‘ Correct D.0. Setting = (300mm/760mm) x (7.6 mg/l)
= 8.0 u/l

0888J
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4.1.2

4.1.3

If a barometer is not available, the equivalent pressure may
be estimated from Table 2 which relates atmospheric pressure
with elevation above mean sea level. Theraefore, the
approximate atmospheric pressure at an altitude of 2000
feet, for example, would be: Local Atmospheric Pressure =
705mm Hg.

Adjust the Dissolved Oxygen calibration comtrol until the
proper value (rouanded to nearest tenth) i3 displayed. Poaur
qur the water; aand then follow with a RINSE STEP.

pH Calibration

Calibrating the pH system requires the use of two
Fisher-brand pH laboratory buffer solutions. Depending upon
the application, either pH 4.0 or pH 10.0 is used in
addition to pH 7.0. Invert the sonde unit and fill the
calibration cup with fresh pH 7.0 duffer solution. Switch
to "pH", and wait approximately 5 minutes for thermal
equilibrium. Then adjust the pH calibration control until
7.0 i{s displayed on the read-out.

Pour out the 7.0 buffer and repeat the RINSE STEP. Iavert
the sonde unit and screw on the calibration cup; £fill with
10.0 or 4.0 buffer. After approximately S minutes, adjust
the pH "Slope” control uatil either 10.0 or 4.0 (as
appropriate for the buffer being used) is displayed on the
read-out. Pour ocut the buffer and repeat the RINSE STEP Two
Times

Conductivity Calibration

After the second RINSE STEP, take a clean paper towel or
tissue, and blot most of the moisture in the electrode area
80 that the standard will not suffer dilution.

Install a clean calibration cup and iavert the sonde unit.
The conductivity system is calibrated using at least two
prepared KCl standard solutions with a known conductivity at
25°C. Prom Table 3, select two gtandard solutionsg with
values of approximately one-third and two-thirds of the
rdnge you are most likely to eacounter in the fiaeld. For
example, if you are going to be working in fresh water (0-2K
scale) you would want to use a 0.01M standard and a 0.005M
standard. Select the more concentrated of the two standards
and pour it slowly down the side of the calibration cup
until full. Whenm the reading is stable, adjust the
conductivity calibration control until the display matches
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the value listed in Table 3. Empty the calibration cup and
repeat the RINSE STEP Iwo Times. Pour in the gecond
standard. Check the reading on the Display. It should be
correct within + 1% of the range being used. For example,
if the 0-2K scale is used, the feading for the second
standard should be correct within + 20 uS/cm of the true
value. Pour out the standard solution. Perform a RINSE
STEP.

4.1.4 Temparature Calidration

The temperature system is factory calibrated and is accurate
to & 0.2°C. No calibration adjustmeat is provided. A
periodic check of the temperature gsystem against an
NBS-traceable thermometer should be performed as a
verification.

Final Preparation

Turn the system off and discoanect the system components. Replace
all rcubber dust caps. Remove the Calibration Cup from the Sounde
Unit and replace the protective guard oan the dissolved oxygen
electrode. Fill the Storage Cup with tap water aand install oamto
the Sonde Unit. The system is now calibrated and ready for field
use.

Pield Operation

Remove the Storage Cup from the calibrated sonde uait aad iastall
the guard or the optional sample circulator. Connect the system
componants. Lower the sonde unit into the water (sideways, if
possible) and shake it to dislodge air bubbles trapped in the
conductivity cell block. Release the sonde unit and lower it to
sample depth. Wait until the readings stabilize (D.0. is the best
indicator) and then record the value for each parameter. Repeat
at oew depths or locations.

When using for ground water sampling, pour/place a sample of
ground water into the Storage Cup and attach it to the sonde so
that all nodes are submerged.

Check the battery voltage occasionally; charge or change batteries
if the level drops below 10.5 volts. DO NOT charge the battery
routinely after each day's use. Doing so may shorten the life of
the battery. Use the battery until the voltage level drops to
between 10.5 and 11.0 volts. At this point put the battery on
charge for 24 hours.
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TABLE 1
DISSOLVED OXYGEN SATURATION VALUES IN
DISTILLED WATER AT 760 mm Hg

90

Temp. 'C{ DO (mg/1) Tamp sz) DO (mg/1)
0.0 14.6 15.5 9.9
0.5 14.4 16.0 9.8
1.0 14.2 16.5 9.7
1.5 14.0 17.0 9.6
2.0 13.9 17.5 9.5
2.5 13.7 18.0 9.4
3.0 13.5 18.5 9.3
3.5 . 13.3 19.0 9.2
4.0 13.1 19.5 9.1
4.5 13.0 20.0 9.0
5.0 12.8 20.9 8.9
5.5 12.6 21.0 8.8
6.0 12.5 21.5 8.8
6.5 12.3 22.0 8.7
7.0 12.1 22.3 8.6
7.5 12.0 ' 23.0 8.5
8.0 11.8 23.5§ 8.4
8.5 11.7 24.0 8.3
.0 11.6 24.5 8.2
.5 11.4 25.0 8.2
0.0 11.3 ’ 28.5 8.1
0.5 11.1 26.0 8.0
1.0 11.0 26.9 8.0
1.5 10.9 27.0 1.9
12.0 10.8 27.5% 7.8
12.5 10.6 28.8 1.7
13.0 10.5 28.53 7.6
13.5 10.4 29.0 7.6
14.0 10.3 29.5 1.5
14.5 10.2 30.0 7.4
15.0 10.0 30.5 1.4



TABLE 2

Site Approximate Mean
Blevation Barometric Pressure
(Feet above mean sea level) (mm Hg)
1000 733
1500 720
2000 70S
2500 694
3000 680
3500 669
4000 656
4500 644
5000 632
5500 620
6000 609
6560 s98
7000 586
7500 $7S
8000 584
8500 $54
9000 543
9500 533

10000 -~ 523



TABLE 3
CONDUCTIVITY CALIBRATION STANDARDS

Conducitivies of Potassium - Conductivity Reading on
Chloride Solutions at 25°C Hydrolab Display for Given
M.W. = 74.555. . Range Setting (uS/cm) .

Cone. Grams KC1/L usS/cm (0=2K) (0-20K) (0-200K)
0.0005 0.03728 73.9 - -
0.001 0.07456 147.0 147 - -
0.002 0.1491 292.0 292 - -
0.005 0.3728 717.8 718 - -
0.01 0.7456 1.413K 1413 141 -
0.02 1.491 2.767K —— 217 -
0.0S$ 3.728 6.668K -— 667 -
0.1 7.456 12.90K —-— 1290 129
0.2 14.911 24.82K -— —— 248
0.5 37.278 $8.64K -— ——— 586
1.0 74.555 111.9K —— — 1119
NOTES: (1) Two conductivity standards are recommended for each.range

setting (boxed-in values). Calibration adjustments will be
made first with the higher concentration and thean with the
lower concentration.

(2) Single dashes indicate ranges which are not recommended for
calibration checks.

(3) The Hydrolab model 8000 is restrictad to conductivity
readings between 0-2000 uS/cm (0-2k) scale), therefore
conductivity readings and thus calibration solutions withia the
0-20k and 0-200k ranges will not apply.
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1.0 Applicability

2.0

3.0

This Standard Operating Procedure (SOP) is concerned with the
presaentation of protocols associated with the packaging and shipment of
samples. 7Iwo general categories of samples exist: environmental
samplas consisting of air, water and soil; and wagte samples which
include non-hazardous solid wastes and hazardous wastes as defined by
40 CPR Part 261.

Respaongibilities

It is the responsibility of the project manager to assure that the
proper packaging and shipping techniques are eatered into each project
specifi¢ sampling plan. The site operatioas mansger shall de
respansible for the enactment and completion of the packagiang aand
shipping requiremeats outlined ia project specific sampling plans. The
site operations masager shall be respoasible to research, ideatify aad
follow all applicable U.S. Department of Transportation (DOT)
regulations.

General Method

The objective of sample packaging and shipping protocol is to identify
standard procedures which will minimize the potential for sample
spillage or leakage and maintain field sampling program compliance with
U.S. BPA and U.S. DOT regulations.

The extent and nature of sample containerization will be governed by
the type of sample, and the most reasonable projection of the sample's
hazardous nature and constituents. The EPA regulations (40 CFR Section
261.4(d)) specify that samples of solid waste, water, soil or air,
collected for the solé purpose of testing, are exempt from ragulation
under the Resource Conservation and Recovery Act (RCRA) when all of the
following conditions are applicable:

A. Samples are being transported to a laboratory for analysis;

B. Samples are being transported to the collector from the laboratory
after analysis;

C. Samples are being stored (1) by the collector prior to shipment
for analyses, (2) by the analytical laboratory prior to analyses,
(3) by the analytical laboratory after testing but prior to return
of sample tq the collector or pending the conclusion of a court
case.

Qualification for categories A and B above require that sample
collectors comply with U.S. DOT and U.S. Postal Service (USPS)
regulations or comply with the following items if U.S. DOT and USPS
regulations are fouad not to apply:
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The following information must accompany all samples and will be
entered on a sample specific basis on chain of custody records:

sample collector’'s name, mailing address and telephone number,
snalytical laboratory's name, mailing address and telephona number,
quantity of sample,

date of shipment

description of sample

Ia addition, all samples must be packaged 30 that they do not leak,
spill or vaporize.

4.0 Method

4.1

4.5

"6

a.?

09083

Place plastic bubble wrap matting over the base and bottom corners
of each cooler or shipping container as needed to manifaest each
sample.

Obtain a chain of custody record as shown in Figure 1 and enter
all the appropriate information as discugsed ian Section 3.0 of
this SOP. Chain of custody records will include complate
information for each sample. One or more chain of custody records
shall be completed for each cooler or shipping container as needed
to manifest each sample.

Weap each sample bottle individually and place staading upright on
the base of the appropriate cooler, takiag care to leave room for
some packing material and ice or equivaleat. Rubber baands should
be used to secure wrapping, completely around each sample bottle.

Place additional bubdle wrap and/or styrofoam pellet packing
material throughout the voids between sample containers withia
each cooler.

Place ice ar cold packs in heavy duty zip-loc type plastic bags,
close the bgps. and digtribute such peckages over the top of the
samples.

Add additional bubble wrap/styrofoam pellets to fill the balaace
of the cooler or container.

Obtain two pieces of chain of custody tape as shown in Figure 2
and enter the custody tape numbers in the appropriate place on the
chain of custody form. Sign and date the chain of custody tape.
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4.8 To complete the chain of custody form enter the type of analysis
required for each sample, by container, under the "ANALYSES"
seaction. Under the specific analysis enter the quantity/volume of
sample collected for each correspoanding analysis.

If shipping the samples where travel by air or other public
transportation is to be undertaken, sign the chain of custody
record thereby relinquishing custody of the samples. Reliquishing
custody should only be performed when diractly transmitting
custody to a receiving party or when transmitting to a shipper for
subsequent receipt by the analytical laboratory. Shippers should
not be asked to sign chain of custody tecords.

4.9 Remove the back carbon copy from the chain of custody racord and
retain with other field notes. Place the remeining copies in a
zip-lock type plastic bag and place the bag on the top of the
contents within the cooler or shipping container.

4.10 Close the top or lid of the cooler or shipping container and with
another person rotate/shake the container- to verify that the
contents are packed so that they do not move. Taprove the

‘ packaging if needed ind reclogse.

then travelling with samples by automobile, and where periodic
changes of ice are required, the cooler should only be temporarily
closed so that reopening is simple. In these cases, chaia of
custody will be maintained by the person transporting the sample
and chain of custody tape will not be used.

4.11 Place the chain of custody tape at two differeat locations on the
cooler or contaiser lid and overlap with traasparent packiging
tape.

4.12 Packaging tape should be placed eatirely around the sample
shipmeat containers. A minimum of ome to two full rotatioas of
packaging tape will bde placed at at least two places on the
cooler. Shake the cooler again to verify that the sample
containers are well packed.

4.13 If shipment is required, transport the cooler to anm overaight
express package terminal. Obtain copies of all shipmeant records
as provided !y the shipper.

4.14 If the sainples are to travel as luggage, check with regular
baggage. .

0908J
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4.15 Upon receipt of the samples, the analytical laboratory will open
the cooler or shipping container and sign as “received for
laboratory™ each chain of custody form. The laboratory will
verify that the chain of custody tape hag not been broken
previously and that the chain of custody tape number corresponds
with the numbér on the chain of custody record. The analytical
laboratory will then farward the back copy of the chain of custody
record to the sample collector to indicate that sample transmittal
is complete.

$.0 Documentation

As discussed in Section 4.0 the documentation for supporting the sample
packaging and shipping will coasist of chain of custody records aad
shipper's records. 1In addition a description of sample packaging
proceduras will be written in the field log book. All documentation
will be retained in the project files following project completion.
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obtauned should be reported with the sample
results,

14. Method Performance

14.1 The method detection limit (MDL) is
defined as the minimum concentration of a
substance that can be measured and reported
with 9S% confidence that the value is above
zero.! The MDL concentration listed in Table
1 was obtained using reagent water." The
MDL actually achieved 1n a given analysis
will vary depending on instrument sensitivily
and matnx effects,

14.2 This method was tested by 11
luboratories using reagent water., dnnking
water, surface water, and three industnal
wastewaters spiked at six concentrations
over the range 0.02 to 0.20 p3/L.* Single
oprrdtor precision, overall precision, and
method accuracy were found to be directly
related to the concentration of the parameter
und essentially independent of the sample
muizix. Linear equations to describe these
relat:onships are presented in Table 3.
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TasLe 1.—Chromatographic Conditions and
Method Detection Limit

Method
Retenton
detecuon
Paramuter ume
(mn) |lml‘lL(,ng

23.78.-TCOD.... cee. cevnt vne 131 0002

Column conctions SP-2330 coated on a 60 m long v
025 mm iD glass cohsnn with hyarogen camer gas at 40
cm/soc hnear velocitv  soulless injectan usng tetragecane
Column tomgerature held isothermal at 200°C for 1 min then
programmed at 6'C/mn to 250 “C and heid Use of helum
carner gas wil agproxmately double the retenton ume

TABLE 2 —GC Acceptance Cntena—Method

613
Test | Lmm Range
Parametee conc | fors Range tor X for B,
(J'L?’ (!l-g’ (ng/l} P, (%)

2378-TCOD . | 0100 (00276 | 00523-0 1228 « 45-129

s=Slandard deviauon of four recovery measusc ents, .n

pe/L (ASocron 822 o
=Ave reccvery for recovery measurements, in
ng/l ‘Smr!g: 824)

P, P, ~Fercent recovery d (S 832 S
8.42)

Nete.—These cntena are based drectty upon tha method
performance cata in Tebie 3 Where necessary, the im.s for
recovery have been trcacened to assure apsicabiity of the
Iarmm 10 concentaiiors ceiow Mcse used to gevelcp Tabie

TABLE. 3.—METHOD ACCURACY AND PRECISION AS FUNCTIONS OF CONCENT;HATION—METHOD 613

Accurecy as Singie anaryst Overalt
Porameter 'l A s, precison, S
— (ng‘L (/Y (w/g'L)
DU0.7,8 TODD . e coers e coammermrmsn + ome = 0w om0 + e oo e = @+ e on @ ove tome swvie 52 @ smoarm s00 SrvSES 4 o o S tAb5 ot _.! 086C~000145 | 0 13%+0 00129 0.19% +-0 00028
< -:Ecpecied for one or more measurements of a aamp'e contarng a canceriatcn ot C, n pg/L
<. :Ecpectad singla aralyst standard dewiahon of maasurements at an pverage concentraten found of ﬁ_ m pg/L
» —Exsected inertaborstory standard devizion of measurements at an average concentraton found of X, m pg/L
G True value for the concentraLon, m p.q/L.
2_ Average y found for cmenis of samples contaming a concentraton of C, in ug/L.
Methud 62¢—Purgeables Paramater STORET | cas No Perameter STORET | cas No.
1. Scooe and Application
1.1 This me'_hod covers the determination Chiorometidng .. ..—u- o« cmmmeey  S4418 74873 Tachioroethane ...... .. .- . 39180 79-01-8
of a sumber of purgeable organics. The Dibromochioromethane . .—....... - | 32108 124-48-1  Tnchiorofivorometnane - 344828 75-60-4
v - A0 1.2-Dechiorotenzene. e | 34538 85-50-1  Vinyl CMONG® v . e e oo | 39175 75-01-4
fol'oing parameters may be determined by  1.3.0chioroberzene ... .| 34566 | 541-73-1
this method: 1,4-DChiONNONTENG oree]  IASTY | 108-48-7
:;'g:mm:: ¢ e ;:;gf 1;;'3"308 2 1.2 The method may be extended to
Parameter - STORET | oas No. 1,1-01chiOr0ethane ...emweeme « . oo | 34501 75-35-4  screen samples for acrolein (STORET No.
— No. :‘zﬂ;glao'ﬂ“mw e g:s-":"’ '3::2—: 34210. CAS No. 107-02-8) and acrylonitrile
oamzene . oo | 34000| 7143-2 c#1.3Dchioropropane. | 34704 | 10061-01-5 (STORET No. 34215. CAS No. 107-13-1),
BroTeCehionmsthans. .. o - w.| 32101 75-27-4  trans-1 3-CichiGropropane - .. . cwm. 34899 100:;-_22—0 however, the preferred method for these two
Sroratorm 32104 75-25-2  Etryt tenzeme ... o..—...... 34371 1 1-4 ' R
3-cmomethane 3¢413| 74839 Mothylane chionde. suz| 7s0s2 CompoundsinMethod 603,
Caron. wirachionde 32102 | S8-20-5  1.1.2.2-Tewachioroethane. 2516  79-348 1.3 Ths is a purge and trap gas
LAOOROTIONG rmtemsrssriise = o :g?: 13:_-:8—_; ;e:'t-; 33:;:: ‘:37’:;:3 chromatographic/mass spectrometer (GC/
L Oroe . Q a omm me  mamt cwen  semesusesvesavase] . :
A OrDaTY Sty - | MS78| 110758  1.1-Trchowemane - | 4s08| 71.ss.s MS)method applicable to the determination
CR'0COM erecesssmmosammrarenes 0 crred 32106 67-66-3  1,1.2.Tnchiorosthane ... ... J 311 79-00-5 of the compounds listed above in mumcipal
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and industnal discharges as provided under
40 CFR 136 1.

14 The method detection hmit (MDL.
defined in Section 14.1)! for each parameter
18 listed in Table 1. The MDL for a specific
wastewater may differ from those histed,
depending upon the nature of interferences in
the sample matrix.

1.5 Any modification to this method.
beyond those expressly permitted, shall be
considered as a major modification subject to
application and approval of alternate test
procedures under 40 CFR 139.4 and 136.5.
Depending upon the nature of the
modificat:on and the extent of intended use,
the applicant may be required to demonstrate
that the modifications will produce
equivalent results when applied to relevant
wasiewaters.

1.6 This method 18 restnicted to use by or
under the supervision of analysts
experienced in the operation of a purge and

rap system and a gas chromatograph/mass
spectrometer and tn the interpretation of
mass spectra. Each analyst must demonstrate
the abulity to generate acceptable results with
this method using the precedure descnbed in
Section 8.2.

2. Summary of Method

21 Annert gas s bubbled through a 5-
mL water sample contained 1n a specially-
des:gned purging chamber at ambient
temperature. The purgeables are efficiently
transferred from the aqueous phase to the
vapor phase. The vapnr 1s swept through a
sorbent trap where the purgeables are
trapped. After purging 1s completed, the trap
is heated and backflushed with the nert gas
to desorb the purgeables onto a gas
chromatagraphic column. The gas
chromatograph 18 temperature programmed to
separate the purgeables which are then
detected with a mass spectrometer.3

3 Intorferences

3.1 Impunties in the purge gas, organic
compounds nutgassing frcm the plumbing
ahead of the trap. and solvent vapors in the
laboratory account for the majonty of
contamination problems. The analytical
system must be demonstated to be free from
contamination under the conditions of the
analysia by running laboratory reagent
blanks as described in Section 8.1.3. The use
of non-Teilon plastic tubing, non-Teflon
thread sealants, or flow controllers with
rubber comzonents in the purge and trap
system should be avorded.

3.2 Samples can be contamnated by
diffusion of volatile organics (particularly
fluorocarbons and methylene chlonde)
ti:rough the septum seal into the sample
duning shipment and storage. A field reagent
blank prepared from reagent water and
carmed through the sampling and handling
protocol can serve as a check on such
cuntamination.

3.3 Contamination by carry-over can
occur whenever high level and low level
samples are sequentially analyzed. To reduce
carry-over. the purging device and sample
symin;e must be rinsed with reagent water
bewween sample analyses. Whenhever an
unusually concentrated sample is
encountered, it should be followed by an

analys1s of reagent water to check for cross
contamination. For samples containing large
amounts of water-soluble matenals.
suspended solids, high boiling compounds or
high purgeable levels. 1t may be necessary to
wash the purging device with a dgtergent
solution, nnse 1t with distilled water, and
then dry 1t 1n a 105 * C oven between
analyses. The trap and othar parts of the
system are also subject to contamination:
therefore, frequent bakeout and purging of
the entire system may be required.

4. Safety

4.1 The toxicity or carcinogenicity of each
reagent used in this method has not been
precisely defired: however, each chemical
compound should be treated as a potential
heaith hazard. From this viewpoint. exposure
to these chemicals must be reduced to the
lowest possible level by whatever means
available. The laboratory is responsibie for
maintaimng a current awareness file of
OSHA regulations regarding the safe
handling of the chemicals specified in this
method. A reference file of matenal data
handling sheets should also be made
available to all personnel involved in the
chemical analysis. Additional references to
laboratory safety are available and have
been 1dentified ** for the information of the
analyst.

4.2. The following parameters covered by
this method have been tentatively classified
as known or suspected. human or mammalian
carcinogens: benzene, carbon tetrachlonde,
chloroform, 1.4-dichlorobenzene, and vinyl
chlonde. Pnmary standards of these toxic
compounds should be prepared in a hood. A
NIOSH/MESA approved toxic gas respirator
should be worn when the analyst handles
high concentrations of these toxic
compounds.

5. Apparatus and Materials

5.1 Sampling equipment, for discrete
sampling.

511 Vial—25-mL capacity or larger,
equipped with a screw cap with a hole in the
center (Pierce =13075 or equivalent).
Detergent wash, rinse with tap and distilled
water, and dry at 105 *°C before use.

51.2 Septum—Teflon-faced silicane
(Pierce 12722 or equivalent). Detergent
wagh, nnse with tap and distilled water. and
dry at 105 *C for 1 h before use.

52 Purge and trap system-—The purge and
trap system consists of three separate pieces
of equipment: a purging dewvice. trap, and
desorber. Several complete systems are now
commercially available.

5.21 The purging device must be designed
to accept 5-mL samples with a water column
at least 3 cm deep. The gaseous head space
between the water column and the trap must
have a total volume of less than 15 mi. The
purge gas must pass though the water column
as finely divided bubbles wath a diameter of
less than 3 mm at the origin. The purge gas
must be introduced no more than 5 mni from
the base of the water column. The purging
dewice illustrated 1n Figure 1 meets these
design cnitena.

5.2.2 The trap must be at least 25 cm lang
and have an inside dhameter of at least 0.105
in. The trap must be packed to contain the

following minimum lengths of adsorbents. 1.0
cm of methy! silicone coated packing (Section
8 3.2), 15 cm of 2.8-dyphenyiene oxide
polymer (Section 8.3.1), and B cm of sihica gel
(Section 8.3.3). The mimmum specifications
for the trap are illustrated in Figure 2.

5.2.3 The desorber should be capable of
rapidly heating the trap to 180 °C. The
polymer section of the trap should not be
heated higher than 180 °C and the remaining
sections should not exceed 200 *C. The
desorber illustrated in Figure 2 meets these
design cntena.

5.24 The purge and trap system may be
assembled as a separate unit or be coupled to
a gas chromatograph as illustrated in Figures
3and 4.

5.3 GC/MS system:

5.3.1 Gas chromatograph—An analyucal
system complete with a temperature
programmable gas chromatograph swtable
for on-column injection and all required
accessones including syringes, analytical
columns, and gases.

5.3.2 Colurin—46 ftlong x011n ID
stainless steel or glass. packed with 1% SP-
1000 on Carbopack B (60/80 mesh) or
equivalent. This column was used to devejop
the method performance staterments 1n
Section 14. Guidelines for the use of alternate
column packings are provided in Section 11.1.

5.3.3 Mass spectrometer—Capable of
scanning from 20 to 260 amu every 7 s or less,
utihzing 70 V (nomnal) electron energy in the
electron impact ionization mode, and
producing a mass spectrum which meets all
the cnitena 1n Table 2 when 50 ng of 4
bromofluorobenzene (BFB) is injected through
the GC inlet.

5.3.4 GC/MS interface—Any GC to MS
interface that gives acceptable calibrat-un
points at 50 ng or less per mjection for each
of the parameters of interest and achieves all
acceptable performance critena (Section 10)
may be used. GC to MS interfaces
constructed of all glass or glass-lined
matenals are recommended. Glass can be
deactivated by silanizing with
dichloradimethylsilane.

§.3.5 Data system—A computer system
must be interfaced to the mass spectrometer
that allows the continuous acquisition and
storage on machine-readable media of all
mass spectra obtained throughout the
duration of the chromatographic program.
The computer must have software that allows
searching any GC/MS data file for specific
m/z (masses) and plotting such m/z
abundances versus hime or scan number. This
type of plot is defined as an Extracted [on
Current Profile (EICP). Software must also be
available that allows integrating the
abundance in any EICP between specified
time or scan number limits.

54 Syringes—S5-mL. glass hypodermuc
with Luerlok tip (two each), if applicable to
the purging device.

5.5 Micro syringes—25-ulL, 0.006 0. ID
needle.

5.8 Synnge valve—2-way, with Luer ends
(three each).

5.7 Syringe—5-mL. gas-tight with shut-off
valve.

5.8 Bottle—15-mL. screw-cap. with Teflon
cap liner.
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§.9 Balance—Analytical, capable of
accurately weighing 0 0001 g.

6. Reagents

6.1 Reagent water—Reagent water is
defined as a water in which an interferent 18
not observed at the MDL of the parameters of
interest.

6.1.1 Reagent water can be generated by
passing tap water through a carbon filter bed
containing about 1 Ib of activated carbon
(Filtrasorb-300. Calgon Corp.. or equivalent).

8.1.2 A water punfication system
{Millipore Super—Q or equivalent) may be
used to generate reagent water.

8.1.3 Reagent water may also be prepared
by boiling water for 15 fun. Subsequently,
while maintaining the temperature at 90 °C,
bubble a contaminant-free inert gas through
the water for 1 h. While still hot, transfer the
water to a narrow mouth screw-cap bottle
and seal with a Teflon-lined septum and cap.

6.2 Sodium thiosulfate—(ACS) Granular.

6.3 Trap matenals:

68.3.1 2.6-Diphenylene oxide polymer—
Tenax. (60/80 mesh), chromntographlc grade
or equivalent.

6.3.2 Methyl silicone packmg—aﬁ 0ov-1
on Chromosorb-W (60/80 mesh) or
equivalent.

6.3.3 Silica gel—35/60 mesh, Davison.
grade-15 or equivalent.

8.4 Methanol—Pesticide quality or
equivalent,

8.5 Stock standard solutions—Stock
standard solutions may be prepared from
pure standard matenala or purchased as
cerhfied solutions. Prepare stock standard
scirt:ons in methanol using assayed hiquids
or gases as appropriate. Because of the
toxicity of some of the compounds, primary
diiutions of these matenals should be
prepared in a hood. A NIOSH/MESA
approved toxic gas respirator should be used
when the analyst handles high concentrations
of such matenals.

8.5.1 Place about 9.8 mL of methanol into
1 10-mL ground glass stoppered volumetnc
flagk. Allow the flask to stand. unstoppered.
ior about 10 mun or until all alcohol wetted
surfuces have dried. Weigh the flask to the
nearest 0.1 mg.

8.52 Add the assaved reference material:

8521 Liquds—Using a 100-pL syringe,
:mmedsately add two or more drops of
nysayed reference matenal to the flask, then
reweigh. Be sure that the drops fall directly
into the alcohol without contacting the nech
nf the flask.

8.5.2.2 Gases—To prepare standards for
uny of the four halocarbons that boil below
30 *C (bromomethane. chioroethane,
chloromethane, and vinyl chlonde), fill a 5-
mL valved gas-tight syrninge with the
reference standard to the 5.0-mL mark. Lower
the needle to 5 mm above the methanol
memscus. Slowly introduce the reference
standard above the surface of the liquid {the
heevy gas will rapidly dissolve in the
meth.anol).

65.3 Reweigh, dilute to volume. stopper.
then mix by inverting the flask several imes.
C...icu:ate the concentration n pg/ul from
ihe net gain in weight. When compound
nunite 18 assayed to be 96% or greater, the
weizht may be used without correction to

calculate the concentration of the stock
standard. Commercially prepared stock
standards may be used at any concentration
if they are certified by the manufacturer or by
an mdependent source.

6.5.4 Transfer the stock standard solution
into a Teflon-sealed screw-cap bottle. Store,
with minimal headspace, at =10 to —20°C
and protect from light.

6.5.5 Prepare fresh standards weekly for
the four gases and 2-chloroethylvinyl! ether.
All other standards must be replaced after
one month, or sooner If companson with
check standards indicates a problem.

6.6 Secondary dilution standards—Using
stock solutions, prepare secondary dilution
standards in methanol that contain the
compounds of interest, either singly or mixed
together. The secondary diluhon standards
should be prepared at concentrations such
that the aqueous calibration standards
prepared 1n Section 7.3 will bracket the
working range of the analytical system.
Secondary dilution standards should be
stored with minimal headspace and should
be checked frequently for signs of
degradation or evaporation. especially just
5:10: to prepanng cahibration standards from

em.

6.7 Surrogate standard spiking solution—
Select a minumum of three surrogate
compounds from Table 3. Prepare stock
standard solutions for each surrogate
standard in methanol as described 1n Section
6.5. Prepare a surrogate standard spiking
solution From these stock standards at a
concentration of 15 pg/mL 1n water. Store the
solutions at 4 °C in Teflon-sealed glass
containerg with a minimum of headspace.
The solutions should be checked frequently
for stabulity. The addition of 10 pL of this
solution of 5 mL of sample or standard is
equvalent to a concentration of 30 pg/L of
each surrogate standard.

6.8 BFB Standard—Prepare a 25 pg/mL
solution of BFB in methanol.

6.9 Qualty control check sample
concentrate—See Section 8.2.1.

s Calibration

7.1 Assemble a purge and trap system
that meets the specifications in Section 5.2.
Condition the trap overnight at 180 *C by
baciflushing with an inert gas flew of at least
20 mL/mn. Condition the trap for 10 mun
once daily prior to use.

7.2 Connect the purge and trap system to
a gas chromatograph. The gas chromatograph
must be operated using temperature and flow
rate conditions equivalent to those given in
Table 1.

7.3 Internal standard calibration
procedure—To use this approach. the analyst
must select three or more internal standards
that are similar in analytical behavior to the
compounds of interest. The analyst must
further demonstrate that the measurement of
the internel standard is not affected by
method or matrix interferences. Some
recommended internal standards are listed ;n
Table 3.

7.3.1 Prepare calibration standards at a
mimmum of three concentration leveis for
each parameter by carefully adding 20.0 uL of
one or more secondary dilution standards to
50, 250, or 500 mL of reagent water. A 25-ul,

synnge with a 0 008 in. ID needle should be
used for this operation. One of the calibration
standards should be at a concentration near,
but above, the MDL (Table 1) and the other
concentrations should correspond to the
expected range of concentrations found 1n
real samples or should define the working
range of the GC/MS system. These aqueous
standards can be stored up to 24 h, if held in
sealed vials with zero headspace as
described in Section 9.2. If not so stored. they
must be discarded after 1 h.

7.3.2 Prepare & spiking solution contairing
each of the internal standards using the
procedures described in Sections 8.5 and 8 8.
It 1 recommended that the secondary
dilution standard be prepared at a
concentration of 15 pg/mL cf each internal
standard compound. The addition of 10 uL of
thus standard to 5.0 :nL of sample or
calibration standard would be equivalent to
30 pg/L-

7.3.3 Analyze each calibration standard
according tc Section 11. add:ng 10 pL of
internal standard sprking solution directly to
the syringe (Section 11.4). Tabulate the area
response of the characteristic m/z against
concentration for each compournd and
internal standard. and calculate response
factors (RF) for each compound using
Equation 1.

Equation 1.

© (AJCa) ’
RF=
(Au)C)

where:

A, = Area of the charactenstic m/z fof the

parameter 10 be measured.

A,,=Area of the characteristic m/z for the

inernal standard.

C.=Concentraton of tke tnternal

standard.

C.=Concentraiton of the parameter to be

measured.
If the RF value over the worhing range s a
constant { <35% RSDj, the RF can ‘*e
assumed to be invanant and the average RF
can be usea for calcuiat:ons Alternatively,
the results can be usec to piot a calipration
curve of response ratios. A,/ A, vs. RF

74 The working calibranion curve or RF
must be ver:fied on each working day by the
measurement of a QC check sample.

741 Prepare the QC check sample as
descrnibed in Secnon 8.2.2.

7.4.2 Analyvze the QC check sample
according to the method beginmng in Section
10.

7.4.3 For each parameier, compare the
response {Q) with the corresponding
calibration acceptance c:iteria found tn Table
S. If the responses for all parameters of
interest fall within the designated ranges.
analvsis of actual samy.es cea begin. If any
individual Q falls outside the range. proceed
according to Section 7.4.4.

Note.—The large number of parameters in
Table 5 present a substantial probability that
one or more will not meet the calibration



43376

acceptance criteria when all parameters are
analyzed.

7.44 Repeat the test only for those
parameters that failed to meet the calibration
acceptance crnitenia. If the response for a
parameter does not fall within the range in
th1s second test, a new calibration curve or
RF must be prepared for that parameter
according to Section 7 3.

8 Guninty Control

€1 Each laboratory that uses this method
18 required to operate a formal quality control
progrem. The mimimum requirements of this
pragram consist of an inihial demonstration of
laboratory capability and an ongoing
analysis of spiked samples to evaluate and
documant data quality. The laboratory must
maintain records to document the quahty of
data that 13 generated. Ongoing data quality
checks dre compared with established
performance critena to detarmune tf the
results of analyses meet the performance
charactenstics of the method. When results
of sample spikes indicate atypical method
performance, a quality control check
standard must be analyzed to confirm that
the measurements were performed in an in-
control mode of operation.

8.1.1 The analyst must make an mihal,
one-time, demonstration of the ability to
grnerate acceptable accuracy and precision
with this method. This ability 1s established
as described in Section 8.2

8.11 Inrecogmtion of advances that are
cceurring in chromatography, the analyst 13
perrmitted certain options (detailed in Section
11.1) to improve the separations or lower the
cost of measurements. Each time such a
modification is made to the method, the
analyst i3 required to repeat the procedure in
Section 8 2.

8.13 Each day, the analyst must analyze a
reagent water blank to demonstrate that
interferences {rom the analytcal system are
under control.

8.1.4 The laboratory must, on an ongoing
basis. spike and analyze a muumum of 5% of
all samples to monitor and evaluate
laboratory data quahty This procedure 13
déscribed 1n Section 8 3.

8.1.5 The latoratory must, on an ongoing
buass. demuastrate through the analyses of
quabity control check standards that the
operartion of the measurement system 13 1n
control. This procedure 15 described 1
Sect:on 8.4. The frequency of the check
standard analyses 1s equivalent to 5% of all
samples analyzed but may be reduced if
spike recovenes from samples (Section 8.3)
meet all specified quality control criteria.

8.1.8 The laboratory must spike all
samples with surrogate standards to monitor
continuing laboratory performance. This
procedure 18 described in Section 8 5.

8.1.7 The laboratory must mamntain
performance records to document the quality
of data that 13 generated. This procedure is
descnbed n Section 8.8.

8.2 To establish the ability to generate
acceptable accuracy and precision, the
analyst must perform the following
operations.

8.21 A qualty control (QC) check sample
concentrate is required containing each
parameter of interest at a concentration of 10
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pg/mL 1n methanol The QC check sample
concentrate must be obtained from the U.S,
Environmental Protection Agency,
Environmental Montoring and Support
Laboratory n Cincinnati, Oluo, 1f available. If
not available from that source, the QC check
sample concentrate must be obtained from
another external source. If not available from
either source above, the QC check sample
ccncentrate must be prepared by the
laboratory using stock standards prepared
independently from those used for
calibration.

8.2.2 Prepare a QC check sample to
contamn 20 pug/L of each parameter by adding
200 uL of QC-check sample concentrate to
160 mL of reagent water.

8.23 Analyze four 5-mL aliquots of the
well-mixed QC check sample according to
the method beginning 1n Section 10.

8.24 Calculate the average recovery (X)
in pg/L. and the standard deviation of the
recovery (8) in ug/L. for each parameter of
interest using the four results.

8.2.5 For each parameter compare s and X
with the corresponding acceptance criteha
for precision and accuracy, respectively,
found in Table 5. If s and X for all parameters
of interest meet the acceptance cntena, the
system performance is acceptable and
analysis of actual samples can begin. If any
individual s exceeds the precision Limit or
any individual X falls outside the range for
accuracy. the system performance 1s
unacceptable for that parameter.

Note.—The large number of parameters 1n
Table 5 present a substantial probability that
one or more will fail at least one of the
acceptance cniteria when all parameters are
analyzed.

8.28 When one or more of the parameters
tested fail at least one of the acceptance
cntena, the analyst must proceed according
to Section 8 28.1 or 8 2.6.2.

8.2.8.1 Locate and correct the source of
the problem and repeat the test for all
parameters of interest beginming with Section
8.2.3. .

8.268.2 Beginming with Section 8.2.3. repeat
the test only for those parameters that failed
to meet critera. Repeated failure, however,
will confirm a general problem with the
measurement system. If this occurs, locate
and correct the source of the problem and
repeat the test fot all compounds of interest
beginming with Section 8.2.3.

8.3 The laboratory must, on an ongoing
basis, spike at least 5% of the samples from
each sample site being monitored to assess
accuracy. For laboratonies analyzing 1 to 20
samples per month, at least one spiked
sample per month is required.

8.3.1 The concentration of the spike 1n the
sample should be determuned as follows:

8.3.1.1 If’as in compliance momtoring, the
concentration of a specific parameter in the
sample 18 being checked against a regulatory
concentration lumit; the spike should be at
that limt or 1 to 5 times higher than the
background concentration determined in
Section 8.3.2, whichever concentration would
be larger.

8.3.1.2 If the concentration of a specific
parameter 1n the sample 1s not being checked
against a limit specific to that parameter, the
spike should be at 20 pg/L or 1 to 5 times

higher than the background concentration
determined 1n Section 8.3.2, whichever
concentration would be larger

8.3.2 Analyze one 5-mL sample aliquot to
determine the background concentraton (B)
of each parameter. If necessary, prepare a
new QC check sample concanitrate (Section
8.2.1) appropniate for the background
concentrations in the sampie. Spike a second
5-mL sample ahquot with 10 uL of the QC
check sample concentrate and analyze it to
determine the concentratuon after spihing (A)
of each parameter. Calculate each percent
recovery (P) as 100{A-B;%/T. where T 13 the
known true value of the spike.

8.3.3 Compare the percent recovery (P) for
each parameter with the corresponding QC
acceptance cntena found .n Tabie 5. These
acceptance cnteria wer calculated to include
an allowance for error in measurement of
both the background and spike
concentrations, assurhing a spike to
background ratio of 5:1. This error will be
accounted for to the extent that the analyst's
spike to background ratio approaches 5.1.7If
spiking was performed at a concentration
lower than 20 ;ig/L. the-analyst must use
either the QC acceptance critena in Table 5,
or optional QC acceptance critena calculated
for the specific spike concentration. To
calculate optional acceptance cntena for the
recoveryof a parameter (1) calculate
accuracy (X'} using the equation 1n Table 6.
substituting the spike concentration (T) for C;
{2) calculate overall precision (S’) using the
equation in Table 6. substituung X' for X: (3}
calculate the range for recovery at the spike
conc_:ant.rauon as (100 X'/T) (£2.43(1c0 '/
T)%.

8.3.4 If any individual P falls outsiae the
designated range for recovery, that parameter
has failed the acceptance cnitena. A clieck
standard containing each parameter that
failed the cniterza must be analyzed as
descnbed in Section 8.4.

8.4 If any parameter fails the accentance
entena for recovery in Section 8.3. a QC
check standard centaining eech parameter
that failed must te prepared and aralyzed

Note.~The frequency for the required
anlayss of a QC check standard will depend
upon the number of parameters being
simultaneousiy tested, the complexity of the
sample matnx, and the performance of the
laboratory. If the entire list of parameters 1n
Table 5 must be measured in the sample in
Section 8.3, the probabulity that the analysis
of a QC check standard will be required 13
high. In this case the QC check standerd
should be routinely analyzed with the spiked
sample.

8.4.1 Prepare the QC check standard by
adding 10 uL of QC check sample concentrate
(Sections 8.2.1 or 8.3.2) to 5 mL of reagent
water, The QC check standard needs only to
contain'the parameters that failed critenia n
the test in Section 8.3.

8.4.2 Analyze the QC check standard to
determine the concentration measured (A} of
each parameter. Calculate each percent
recovery (Ps) as 100 (A/T)%, where T 1s the
true value of the standard concentration.

8.43 Compare the percént recovery {P;)
for each parameter with the corresponding
QC acceptance cniteria found in Table 5.
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Only parameters that failed the test in
Section 8.3 need to be comparaed with these
critena. If the recovery of any such parameter
fails cutside the designated range. the
laboratory performance for that parameter 13
judged to be out of control. and the problem
mast be immediately dentified and
corrected. The analytical result for thet
parameter in the unspihed sample 13 suspect
and may not be revorted for regulatory
compliance purpcses.

85 Asaquall.y control check. 'he
leberatory must spike all samples with the
surcule siandard spiking solinons as
< =erue b in Secnon 11.4, and calculate the
percent recovery of each surrogate
cempound.

8.6 As part of the QC program for the
I, boratory, method accuracy for wastewater
samples must be assessed and records must
b: ca:ntained. After the analysis of five
spixed wastewaler samples as in Sect:on 83,
calr:lute the average percent recovery {P)
and the standard deviation of the percent
recovery {8,). Expresa the accuracy
as3es wneni ag 3 percent recovery interval
from P—.'l, 102 + 2s,. 1f P=90% and
8, =1C%. fur examnle. the accuracy nterval s

exzressed ns 70-110%. Update the accuracy
assessment for ench parameter a regular
basis (e g. afer each five to ten new accuracy
reasurermrents).

8.7 It1s recommended that the laboratory
adopt aaditional quahty assurance practices
for use with tms method. The specific
prac .ces that are mcst preductive depend
e ze needs of the laboratory ané the
niriere of the eampies. Field duplicates may
Le analyzed to assess the precision of the
« nvircnmental measurements. Whenaever
pussiole. the laboratory should analyze
siondard reference mater;als and particioate
‘n relevaat pericrmance evaluatcn stuaies

J .Sz ~oe Colioct.on. Preservaton. cnd
~dung

91 All samp-es must be iced or
sef-aeruced from the ume of cotiechion unul
analvsea. [f the samp.e ontains residual
rh'umime, acd socium thiogutfate sreservate
1¢ -r :/30 mL 1s seff.czent for vo to 5 ppm Ciy
*u ae 2mpty sampie bottle just prior to
s.7pang fo ‘he samolirg s.te. EPA Methoda
"4 «rd 3C0 5 mav te uszd for measurement
3. ouiee 2] calonna® Trald tast kits are
ava.lasie for this purpose.

9.2 Gran samp.es must be collected 1n
Sinss cnnt.;men havirg a total voiume of at
lunst 25 mL. Fiil tha sample bottle just to
o~ erfiow1ag M suc a manner that no ar
bubt'ee Tass L‘rox.qh the sample as the boti:e
18 berng Flled. Zeat the boile so that no arr
bunbies are entraroed in it If preservatine
haos r.een adced. shake vigerously for 1 min.
Marntamn the hesmetic seai on the sample
Eou'z unnl time of araiys:s.

9.3 Excer-mental evideace indicates that
3 e aromanc compourds. notably benzene.
* riuene. and ethyl senzere are suscep'ble 1o
= mud droicgical desradation under certain
- “w:ronmenlal ~onditions.’ Retngeration
- re may not be adeauate to preserv.: these
r. meounds 1n wastewaters for more than
arven days. For this reason. a separate
campie stiould be collected. acidified. and
anulyzed when these aromatics are to be

v
determined. Collect about 500 mL of sample
1n a clean container. Adjust the pH of the
sample to about 2 by adding 1+1 HCI while
stirnng vigorously, Check pH with narrow
range (1.4 to 2.8) pH paper Fill a sample
crntainer as described in Section 9 2.

9.4 All samples must be analyzed within
14 days of collection.®

16. Dairiy GC/MS Performance Tests

101 At the beqinning of each day that
anczlvses are to be performed. the GC/MS
system must be checked to see If acceptable
perfcrmance critena are achieved for BFB.?
Tte performance test must be passed before
any samples, blanks, or standards are
analy=ed. unless the instrument has met the
DFPP test descnibed 1n Method 625 earlier 1n
the day.19

10.2 These performance tests require the
following instrumental parameters:

Electron Energy: 70 V (rominal)

Mass Range: 20 to 260 amu

Sizan Time: To give at least 5 scans per

seak but not to exceed 7 s per scan.

103 At the beginning of each day. inject 2
uL of BFB solution directly on the column.
Alizmauvely, add 2 pl of BFB solution to 5.0
mL of reagent water or standard solulion and
analyze the solution accord:ng to section 11.
Cbtain a tackaround-corrected mass
spectrum of BFB and confirm that ail the key
m, z cr:tena in Table 2 are achieved. If all the
crilena are not achieved, the analyst must
returie the mass spectrometer and repeat the
test until all critena are achieved.

1. Sample Purgirng ard Gas Chromatograpty

11.1 Tab'e 1 summarzes the
recommended operating condit:ons for the
gas chromatograrh. [ncluded in this table are
reter.ton times and MDL that can be
achteved uncer these conditions. An exampla
ci the s2pacations achieved by ihis coumn 1s
shown 12 Figure 5. Other packea columne or
chroaiograpnic conditions rmay be ugsed if
the requirements of Section 8.2 are met.

11.2  After achieving the key mjz
abundance critena in Section 10. calibrate
the system dary as described in Section 7

12.3  Agjust the purge gas (heiium) fiow
zate 16 40 mL/m:n. Attach the trap inlet to the
gurging device. and set the purge and trap
>ysiem "o purge (Figure 3). Open the synnge
valve lccatsd on tae purging device sampie
.otrecuction need.e.

11 Aliow the sample to come (0 ambient
temperawre poor o wntroducing 1t into the
syriige. Remove the plunger from a 5-mL
3ynnge and attack a cloaed synnge valve.
Open the zample bottle {or stanaard) ard
carefullv pour the sampie into the syringe
barrel tc just short of overflowing. Replace
the syninge plunger and compress the sample
Open the syminge valve and vent any residual
sir wiile adjusting the sample volume to 5.0
raL. Siace ius process of taning an alhiquot
destroye the vahid:ty of the sample for future
analysts, the analy st should f:ll a second
syrirge at this time to protect against
possible loss of data. Add 10.0 uL of the
surrogate soihing solution (Section 6.7) and
100 pL of the internal standard spiking
solution (Section 7.3.2) through the valve
bore. then close the valve. The surrogate and
internal standards may be mixed and added
as a single spihing solution.

11.5 Attach the synnge-syringe valve
assambly to the syninge vaive on the purging
device. Cpen the synnge valves and inject
the sample into the purg:ng chamber

11.8 Close both valves and purge the
samgle for 11 0=0.1 min at ambient
temperature

11.7 After the 11-min purge ame. attach
the trap to the chromatograph. adjust the
purge and trap svsiem to the desorb mode
(Figure 3), and begin to lemperature program
the gas chromatcgraph. Introauce the trapped
matenals to tnie GC cotumn by ranidl:
heatins the trap to 150 *C wn:le bachflushing
the trap with an 1nert gas between 20 and ©0
mL/min fo~ 3 min 1f rapid heat:ng of the trap
cannot be achies ed. the GC cloumn must be
used as a secondary trap by ccoling it to 30

{subamDient temperature. 'f problems
persist) instead cf the inihal rrogram
temperature of 45 °C

118 Wkhile the trap 1s being dusorbed to
the gas chromatograph. empty the purging
charnber using the samole intreduct:on
syringe. Wash the chamber with hwa 5-mL
flushes of reagent water.

11.9 After desorbing the sample for 4 m:n
recondition the trap by returning the purge
and trap system 1o the ourge mede, 'Wait15s
then close the svringe valve un the oorging
cevice to beg:n gas flow through the trap. The
trap temperature should be ma:ntained at
180 °C. After appro;mately 7 gun, tern off
tne trap heater end open the syringe vahe to
stop the gas flow through the trap When (he
trao 18 cool. the next samoie can be znalyzed.

1110 If the response for any m/z exceeds
the working range of the systemn prepare a
dilution of the samole with reagent water
from the uliquot in the seccrc svninge and
reanalyze.

12. Quaiitative Iden: “.cat:cn

121 Cbtain EICDs for the =i
(Tuale 4) and at 2&8:t w0 se ~ney
for euch parameter of :ntere.t 7 e

armr iz

‘Triowing

cnteria must be met 13 make . o otame
idenuficatien.
12.1.1 The charactensic —a2v23 07 21cn

parameter of interest mast — < = 21 'ne
same or within one scan ci ~271

12.1.2 Theretention ime mast i wrtnin
=205 of the retenign t e of e .. 127 1C
comopourd.

12.1.3 The relative ez h-e2ats of tne
three charactenstic masses in -~ ZiCPs must
fall with.r £ 20% of the relazive inteasices of
these masses 1n a referexce Tass spectmum
The reference mass st :ctrum can be obtainerd
from a standard analyzed a1wze GC/AS
system cr irom a reference hbrary

12.2 Structural 1scmers that have very
simular mass spectra and i2ss than 30 5
difference in retention ime. can be explicitly
identified oniy :f the resolut:on between
authentic 1somers 1n a standard mix 18
acceptable. Acceptakle resoiunca 15 auhieved
if the baseline to va.ley lieight ben- eer t-e
1somers is less than 25% of the sum of the two
peak he'ghts. Otheswise, structural 1somers
are 1denufied as :somenc pairs

~ar,

13. Caiculations

13.1 When a parameter has Feen
identified. the quantitation of that parameter
should be hased on the integrated abundance
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from the EICP of the primary charactenstic
m/z given in Table 4. If the sample produces
an interference for the primary m/z, use a
secondary charactenstic m/z quantuitate.

Calculate the concentration in the sample
using the response factor {RF) determined in
Section 7.3.3 and Equation 2.

Equation 2.

Concentration (ug/L}= (A')(Cu)
i ~
g (A)(RF)

where-

Ag=Area of the charactenstic m/z for the
parameter or surrogate standard to be
measured.

A, =Area of the charactenstic m/z for the
internal standard.

C,.=Concentration of the internal
standard.

13.2 Report results in pg/L without
correction for recovery data. All QC data
obtained should be reported with the sample
results.

14. Method Performance

1341 The method detection himit (MDL) 13
defined as the mimimum concentration of a
substance that can be measured and reported
with 99% confidence that the value 18 above
zrrn * The MDL concentrations histed in Table
1 were obtained using reagent water."!
Sunilar resgulls were achieved using
representative wastewaters The MDL
actually achieved in a given analysis will
vary degending on instiument sensitivity and
matnx effects.

142 This method was tested by 15
laburatories using reagent water. drink:ng
water, surface water, and industnal
wistewaters spiked dt si concentraiions
over the range 5500 py/L.'? Single nperator
precision, overall precicion, and method
accuracy wera found to be directly -elated to
the concentration of the parameter and
essentially independent of the sample matnx,
Linear 2quations t dederibe these
12lat:onsmps are presented 1n Table 5.
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TABLE 1.—CHROMATCGRAPHIC CONDITIONS
AND METHOD DETECTION LIMIT3

Rat dvghw

Y, ention etection

Parameter wme (min) | tem g/

v

Chioromethene ... ... - 23 nd
Sromomethane ...... ... - a1 nd
Vinyl ch'onde ... e mes 38 nd
Chioroethane . oo e ceeme 48 nd
Maothylens chionde . .. . ., . 64 28
Tnchiorofiuoromethane ... . ... 83 nd
1.1-Dichlioroethene .. ... ..o e 80 28
1,1-Dwchloroethane . .. .. ... | 101 47
rans-1,2 wmm cee 108 18
Chlum!onn-......-.--........ . 114 18
3.2-Dichioroathans . ... ....... 121 29
1.1,1-Tnchioroathane . ... ... 134 ae
Carbon terachionde . .o ... .| 137 28
Bromodichioromethane .. . . ... J 143 22
1,2-Dichioroproane . .. - 157 80
cas-1 S-Duﬂoropmpcno . 159 5.0
Tnchicroethene . . 185 19
Berzene ... .. 170 44
D:brormcnlovmmnm 171 ER]
1,1,2-Tnchiornethana 172 50
trans-t 3-Du:hlornprum R 172 nd
2.Chioroathyhniyt ather . . .. .| 186 nd
Bromoform .. . - ] 193 47
1,122 T-nracnlorollnano - 221 (1]
Tetrachioroethens . ...... 22 a1

TABLE 1.—CHROMATOGRAPHIC COMDITIONS
AND MEeTHOD DeTECTION LimiTs—Continued

a Method
etention | datocton
Paramater ume (min) !lrnlL()»gl
Toluen® .. w. . . . . F<1] (-1
Chiorobenzene .. - 246 60
Ethyl benzeno . 284 72
1,3-Owchicrobenzene 39 nd
1,2 Dchigrobenzene 350 nd
1,4-Dichiorcbaenzana as54 nd

Column conairons Cartopak B (60/80 meah) coated aith
1% SP-1000 packad na 6 by 01 in 1D giass column with
heiumn carner gas at 30 mU/min flew rata Ca'urn tS.pora-
ture hetd at 45°C for 3 min hen programmeda at 8'C/mn 0
220°C ang he't fer 15 min

nd =not determmned

TABLE 2.—BFB KEY M/Z ABUNDANCE CRITERIA

Mass m/z Abundarce crtenn

50 . . | 1510 40% of mass 95

% .. . | GU 1o 606 of mass 3%

95 . N . 8130 Paak, 10J% Rolauw
Abu.dance

% ., ... . S to 9% of mass 95

173 “ e <2 ot mass 174

174 . . . | >50% of mass 95

175 . . 5 to 9% cf mass 174

178. .. >95% but < 101% of mass
174

77 .. 5 %0 9% of mass 178

TABLE 3 —SUGGESTED SURRCGATE AMD
INTERNAL STANDARDS

F;.u:n- [ Secorda
ron . .
Compound bml; r:;,'a,'l’ ma....d.:’
)
Banzons d-6 170 a4 .
4.Bromotivorotenzens . 283 95 174, 178
1 2-C-cridiceinane g-4 121 102
1 4-Difluorcbarzene 198 114 63 €Y
Ethyibanzere d-5 . . oK) m
Ethy'bsnzanse d-10 MBI 93
Fleorchanzane . 104 96 70
Pen sfluyiobanzane 25 1€8 .
Bromochioromathane 93 128 | <9 130, 51
2-Bromo-1-chioragropane 192 77 79, 158
1, 4-D«chiorooutang . 258 55 60, 92
*For ch graphic see Table 1

TagLE 4.—CHARACTERISTIC MASSES FOR
PURCEABLE ORGANICS

Pr-

Paramater mary Secorcary
Chioromethene . ... ... . 50 { 52
Bromomethane ... ..... 84196
Vinyl chlong® . e . . 6264
Chioroethane . . 83 | €6
Methylens chionde 84 | 40, 51 amt 86
Tnchiorofluoromethare . .o 101 | 103
11D one . . . - 68 | 81 ana 98
1.1-Oschinrosthens [ 63 | 85, 93 25, 93,

ard 100
trans-1.2-Dichioroetnane ... . ... -] 98|61 and 98
[T U a3 | 8s
1,2-Dichiorosthare weion - 98|62 84, and 100
1.1,9-Tnchioroethane . ..... . 97 | 99, 117, and
19
Carbon \etrachionds  .......... . 117|119 and 124
Bromod-chioromethane .. ... .. .| 127 | 83, 85, ana 129
1,2-Oichioropropane . . ... | 112 |83, 65, and 114
trans-1,3-Oichloropropens . 75)77
Tnenioroethene .. . . 130 | 95, 97, and 132
Banzane .. .. - - 78
Dmmounlormneunu .. 127 | 123 209 and
208
4,1,2-Trchioroothane . . ... 97 | B3, 85, 35, 122,
and 134
cre-1 3-Dicnioreprogene ... .. ... 75|77
2-Chioroethytvinyt athar . .. . . 108 | 63 and 85
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TABLE 4.—CHARACTERISTIC MASSES FOR TABLE 4. —CHARACTERISTIC MASSES FOR TABLE 4.—CHARACTERISTIC MASSES FOR
PURGEABLE ORGANICS—Continued PURGEABLE OrGAaNICS—Continued PurGeEABLE ORGANICS—Continued
Parameter :':,' Secondary Parameter :."w Socondary Paramatar "':."q Seranadary
BromoIomM s e .. | 173 | 172, 175, 250 Tetrachforoethene . ... .——.] 184 [ 129, 131, and 13-Ochiorobenzene — _____ _ _| 148 | 148 and 113
252 254, ang 168 1.2-Oichlorobenzeng —— . . 148 | 148 ang 113
=6 Toh, — z g2t9 $.4-Owchiorobenzens —_..._{ 146 | 148 and 113
1,122-Tetrachioroethans....—. | 168 [ 83,85 131 133 [ R 112§ 114
ang 168 Ethyfborzene ... 0 106101

TABLE 5.—CALIBRATION AND QC ACCEPTANCE CRITERIA—METHOD 624

Range for Q (u/ [ U™LIr | nance tor & Range lor P,
Parameter myu Wt ("U’V ngu w ul"? (%)
BOnzene ... ... - - e e 4 e anesms e maemmesemem semes teeeme Gt btmsomnts . o 128-272 a9 152-2680 37-151
. .. 131-269 84 101-280 35-155
142-258 S4 114=311 45-168
28-372 179 D-412 D-242
148-254 52 172-235 70-140
192-268 63 164-274 37-160
76-324 114 84-404 14-230
D-sa8 259 D-504 D-305
135-265 81 137-242 §1-138
D-308 198 D-459 D-273
135-285 81 138-286 53149
126-274 71 118-347 18190
146-254 55 170-288 59-156
126-274 71 1M18=-347 18 -190
145-258 51 142-285 59155
196-284| ° 60 143-274 49-155
101-299 91 37-423 0-234
139-281 57 1268-285 54158
68-332 138 38-362 D-210
48-352 158 10-390 D-227
100-300 104 76-324 17-183
118-282 7.5 174-287 37-182
Mathyione ChIONOB . .o o oo ..« 121-279 74 D-410 D-221
112.2-Tetracrloroethans ........ . 121-279 74 135-272 46-157
Totracioroethans ... ... ..m - .. 147-253 50 170-266 64148
Toluone .. o . coee e ... 149251 48 166-267 47-162
1.1.1-Tnchiorosthane 150250 48 137-301 £2-162
1,1.2-T thane 142-258 85 143-271 52-150
T 133-267 88 186-276 71-157
Tnchiorotiuarom 98-304 100 89-315 17-181
Vinyt chionde .. . —— 08-392 200 D-435 | D-251
Q=C aton in QC check samgle, in ug/L (Secton 7 5 3)
s=Sr of four

4 Yy s, in ug/L (Sechon 82 4)
Xe= g y of four muglLtgocuonaz.‘)

P. P,=Percent recavery measured, (éocnonO:llSecnonacZ).

D=0etected, result must be graater than zero

*Cntena were caiculated assuming a QC check sample concentraton of 20 ug/L

NOTE —Thase critena are based directly upon te method performance cata m Table 8 Where nacessary, the himna for recovery have been broadened 0 assure apphcatilny of the hmets
0 concentrabons below those used 1o dgvelop Table 6

TABLE 6.—METHOD ACCURACY AND PRECISION AS FUNCTIONS OF CONCENTRATION—METHOD 624

Accuracy, s | Single analyst Overall
Parameter recovery, X precision, §, precision, S
g/l (rg/L) wg/y
Benzens 0.93C+200 |026%-174 |025%-133
Bromodcchioromethane, —d 103C-188 |015%+059 |020%+113
Sromatorm. . 116C-235 |0128+034 |017R+138
B sthane® . — 1.00C 043% 058X
Carbon tetractvoride. 1.10C-168 |012%+025 011X+-037
Chiorobenzane. 098C+228 |[D16X-009 |0.26%-192
Ch thane 118C+081 |014X+278 |029R+175
2-Cn ywinyl ather © 100C 062% 084%
Chiorotorm 093C+033 |018%+022 |018X+018
Chio b 103C-181 |037R+214 |058%+043
Ditromochioramethans. 101C=-003 |0.17X-018 0.17%+049
1.2-Occhiorobenzane® . 0.94C+447 | 022X-145 |030%—120
1 1.3-Dichiorobenzens ... 106C+188 |014%-048 |018%-082
1.4-C.chiorobenzens 004C+447 |022R-145 |030%~-120
! 1,1-Dichiorosthane 105C+G38 | 013X-005 |016X+047
| 12-D 102C+045 [017%-032 |{021%-038
1.1-Orchiorosthens ..... 1.12C+081 |017%+108 |043%-022
trans~1,2 -Owchiorosthene - 105C+003 |[014X+009 |[019%~017
1.2-Dichioropropane® 100C 033% 0.4s%
c=1,3-Drchiorop R 100C 038X 052X
: rans~1 3-Dichioropropene® . ... w—q 100C 0258 0243
! £ty benzene 098C+248 | 014R+100 |028%X-172
! Metnyiane chionde 087C+188 |015R+107 |032%+400
! 1.1.22-Totrachioroethans.—— .. 093C+1.78 | 016%+068 | 020%+041
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TABLE 6.—~METHOD ACCURACY AND PRECISION AS FUNCTIONS OF CONCENTRATION—METHOD 624—Continued
Accuracy, 35 | S.ngle anciyst Cvarall
Paramatar roogvery X precision, 8, precawon, S
9L} (ngs L) (=L}
Tetrachioroothene . R . . .. . - 106C 050 [013%-018 ] 018X-045
Tcluane - . . .. . 008C~203 (015R-071 |oZ2X-17
1,1,1-Tuchioroethane . . N PR . .. . R 195C-073 |012X-01S 021X-019
1,1 2=Tnchioroathens . c..cee. cveewn .- .. .. . . 095+171 01s%-.002 |018X+0C0
Trechloroelhene - e e e . C e e e . 10:C-227 |2130-036 [01.X-0%9
Tichiorofiourc.nethana . PN . . . . . cane 099C~C29 (0334-148 |02a%X-029
Vinyl chionde .. . .. - . 1 20C 0 84 0usk
R =Expected racovory fcr cne or mora ts of a containing 3 concentraton of C, in ug/l._
g' = Expacted single analyst stanawrd daas.nn of mea